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i AND ACADEMIES. 

I. MRNTAL ARITHMETIC; or,ftrji Lesuna in iVuniicrs,-— for Begin- 
BtTB. Thia work commsnce* with the simpUsl coniljiniitLons of nuiiiberB, and - 
l^-vhiaUii Dclvanccs to more ililficult combuintions, as the minil of l)ic tearnci 
ei]>»n(]s and is pregiarcd to comprehend them. 

II. PllACTICAL ARITHMETIC; — Uniting the IndiiCihe wHh lbs 
Simlhdic mnle n( Instruction; also iliustrnting the principles of C«n<;e].a- 
7ii>\'. The design or tJiia work is Xo make the pupil thoroughly Bcijuainted 
Willi the rtasoii of every operation which he is required ia perform. It 
iiiii>und:i in ej:aiHji/iS, and is eiitinc«Uy praclicaL 

III. KEY TO PRACTICAL ARITHMETIC;— Containing the answer*, 



1 Buggeai 



s, &c. 



IV. HIGHER ARITHMETIC; or, tie Scitaa and Ar^icalwn of Hum^ 
bcrs, — For advanced Classfa. This work is complete in itsell', commencing 
with the fundamental rules, and enl^nding to the highest ilepnrtment of the 

V. KEY TO HIGHER ARITHMETIC ;—Contuining ell Ihe answers, 
with many EuggeaUons, and the solution of the more diRicUlt questions, 

VI. THOMSON'S DAY'S ALGEBRA;— This work is designed to iw a 
•.iicld and eas]/ transition from Ihe study of Arithmetic lo tile higher broiichcs 
of Mathcmalics. The number of examples is much increased; and the work 
is every way adapted to the improved methods of instruction in Schools and 

Vn KEY TO THOMSOX'S DAY'S ALGEBRA ;— Containing the 
answers, tlie solution of the more difficult prohlcms, Slc. 

VIII. THOMSOiVS LEGENDRE'S GF.OMETRY ;— With practical 
noil's anil ill uslrn lions. This work has rrceived the approbation of ■aia.ni 
of the most eminent Teachers and Practical lyiicators. 

IX. PLANE TRIGONOMETRY, AND THE MENSURATION OP 
HEIGHTS AND DISTANCES; vtiVi a savimarn rleii, nf lie yahireand 
Use !•/ Ij-i.'ririlii«s ;^-Adapti:ii to the method of instruction in Schools and 
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Thx ISghtr ArUhmelic which is now presented to the putfic, Ib the 
third and last of a seHei q/" Arithmetics adapted to the wants of difierenl 
claaaes of pupils in Schools and Academies. The iiHe of each ezplaiin 
tJie charactar of tha work. The series is constructed upon tlie principle, 
(iat "there is a place for everything, und everything shoold be in its 
proper place." Each work forms an entire treaiise in itself ; the examideB 
in each are all Hfferaa from those in the others, so that pupils who stnd; 
the series, will not be obliged to purchase the same matter tinice, nor lo 
solve the some proftiems over again. 

The Menial ArUhmttic, is designed for children from six to eight ymn 
of age. It is divided into progressive lessons of convenient length, begin- 
Ding with the simpleit eombinaiums of ntmibera, and advancing by grad- 
vul Bleps, to more difficult operations, as the mind of the learner expaads 
and is prepared to comprehend them. 

The Practical Arilkmetic embraces all the subjecla requisite for a 
limrimgli busineis edtuation. The principles and rules are carefiilly 
analyzed and demonstrated; the examples for practice are numerous, and 
the d>servations and notes contain much information pertaining to Inair 
tirss maltcri, not found in other works nf tJie kind. This is the fisst 
SCHOOL sooE in which the Standard Units of Weights and Measures 
adopted by the Government in 1834, were published. 

The Higher Arithmetic is designed to give a full development of the 
philosopky of Arithmetic, and its varurui applicaliont to commercial pat- 
poses. Its plan is the following: 

I. The work is complete in itself It commences with notation, and 
UluBtrating the different properties of numbers, the principles of Caruxla- 
tion, and various other methods of contraction, extends to the higbet 
operations in mercantile affairs, and the more abstruse departments oT 
the science. 

1. Great pains have been taken to render the dcjatitions and rules ejoar, 
concise, exact, eonipretiensive. 

3. It has been a cardinal point never to aiuicipate a principle ; and never 
to U3e one principle in the explanation of another, onUl it has itself been 



4. Nothing ia taken for granted which requires prnrf. Every prtne^la 
tbere&TO boA been Tdttvettigatedt and oarqfii% aaalfpeJ. 



(ranged consecvtivel-. , and llie Jepenilenee of 
) it, is pointed out by refereaces. Treated in 
Aritlimetic presents a series of princlptes and 
us and li^ical; and the study of it cannot fail 
ice in developing and strcngtheamg the toason- 

6. The rules are denvmstrated with care, and the Teaaona of every oper 
ation fully iUuslrated. 

7. Tiie examples are copiims and diversijied; calling every principle 
into exercise, and making its application thoroughly understood. 

8. In the arrangGmem of subjects, the Tialural order of the science ha* 
been carefully followed. Common Fractions have therefore been placed 
immediately after Division, for (wo reasons. First, they arise from divi- 
•ion, and a connexion bo intimate should -not be severed without cause. 
Seeond, in ReduoUon and the Compound Roles, it is often necessary to 
multiply and divide by fractions, to add and subtract them, also to carry 
for them, nnless perchance the examples are constructed for the occasion 
and with xpeeial reference to avoidijig these diiEculties. 

For the same reason Federal Money, which is based upon the decimal 
notation, is placed after Decimal Fractions ; Interest, Commisaion, &c., 
after Percentage. To require a pupil to understand a rule before he is 
acquainted with the principles upon which it is based, is compelling him 
to raise a superslructure, before he is permitted to lay a. foundation. 

9. In preparing the Tables of Weights and Measures, no effort haa 
been spared to ascertain those in present use in our country ; and reject- 
ing such as are obsolete, we havo introduced the Standard Units adopted 
by the Government, together with the methods of determining and apply- 
ing (hose standards. 

10. Great labor has a!s<rbeen expended in preparing full and accurate 
Tables of Foreign Weights and Measures, and Moneys of Account, and 
in comparing them with those of the United States. 

Such is a brief outline of the present work. In a word, it is designed 
to be an auxiliary to the teacher, a hicid and camprehensice iext-hoiA for 
the pupil, and an acceptable acquisition to the counting-room. It contain* 
many illustrations and principles not found in other works before th* 
public, and much is belieced to be gained in the method of reasoning 
and analysis. No labor has been spared to render it worthy of the 
marked favor with wliich the former productions of the author have 
been received. 

J. B. THOMSON. 

ISemY-yrlc, August, 1847. 
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I. QuALiFiciTioNa. — The ohier qualificatiQns leqni^le in ttucbing Aiitlii 
■Ktic, Bi nell as dher branchea, are tbe fallowing : 

1. A Vmrcmgh kwneledge of the BubjecL 

2. A lm!e for the emplajmenl. 

3. Aq aptUade la teacli. These aie indaperuoMe U> mcctsi. 

II. C[,»HB]pi<;iT(ON. — AriUimetic, like reading, grammar, &c., ihould b« 
taught in classfs. 

1, This method saves much liiiie, aai thua enables (he teacher to devote 
more attention to itral ilhatriUiota. 

S, The action of mind upon mind, la a pmim/ul siimulani to exertion, and 
(annot fail to create a zest for the Htudy. 

3. The mode of analyzing and reaBoning of one scholar, will oflen snggtA 
neiB ideas to others in the clasa, 

i. In the claasification, those should be put together who poGscss as nearly 
equal capacities and attainments as possible. If any of tiie class learn quicker 
than others, ihey sliould be allowed to take up an extra study, or be furnislied 
with additionid ciaiuples to solve, so that the whole cIbbh may advance tngelher. 

5. The number in a class, if practicable, should not be less than six, nor 
over twelve or fifteen. If the nuoibei is less, the recitation is apt to be defi- 
cient in animadon; if. greater, the turn to recite does not crime round sufE- 
cicntly oflen to keep up the interest. 

III. ^pptBATUS. — The Blatk-board enA Nunterical Fratm: areas indtspen- 
eable to the lencher, as tables and cutlery are to the house-keeper. Not a reci- 
tation passes without use tor the black-board. If a principle is lo be demon- 
Btraled or an operaHon explained, it shouliH]e done upon the htack-buard, so 
that all may see and understand it at once. 

To illustrate the increase of numbers, the process of adding, subtracling, 
multiplying, dividing, &o., to young scholars, the Niimaicai Fiaiin: furnishea 
one of the most simple and convenient methods ever invented. 

Every one who ciphers will of course have a slale. Indeed, it is desirabln 
that every schular in school, even to the vety youngest, should be furnished 
with a state, so that when their lessons are learned each one may busy himself 
in writing and drawing various familiar objects. Mkjitis in school la the parent 
«f niichi ^, and eaipUri/menl is the best antidote against disobedience. 

Oeomelricat diagrams and solids are also highly useful in illustrating many 
pinnts in arithmetic, and no school should be without them, 

IV. Recitatjons. — The firsl object in a recitation, is lo secure the aUenliait 
of the class. This is done chiefly by throwing hfe ind varieltj into tie exe^ 
dae. Children loathe dullness, while animation am V'ariely^ are I'ieii detigkl. 



rGGESTlONB. 

malyzed ; Uie " why and the •rherefbra" of 
be required, till each member of tlie claaa b»- 
proCBBs of reasoning and anidJBiB. 
pupil bas the right aiuwer, it i> an excellent 
call upon some one lo give tile answer, and 
t or wrong, ask haw many in the class agree 
>y laieing their hand, will show at once how 
many are right. Tbe explanation of the process may now be made. 

V. Objects of tub studi. — When properly studied, two important ends an 
attained, let. Dixipliiie of mind, and the derclopnieTit of the reasoning powen, 
Sd. FacUily nnd accuracy in the application of numbers to business calculations. 

VI. ThohougHness, — The motto of ctery teacher should be (AorffugAnoi. 
Without it, the great ends of the study of Arithmetic are defeated. 

1. In securing this object, much advantage La derived from frequfiU revi^ws^ 

2. Every operation should be proved. The intellectual discipline and lialati 
of accuracy thus secured, will richly reward the student for his Ume and toiL 

3. Not a recitation should pass without pracl-kai exercises upon the black* 
board or slates, besides the lesson assigned. 

4. After tbe class have solved the examples under a rule, each one shoidd 
be required to give an occuroie account of its principles with tbe reawn lor each 
step, either in his own language or ttiat of the author. 

5. MeiUal Exerci-ies in arithmBtic are eneedingiy useful in mating ready 
and occurate arithmeticians ; hence, the praclice of connecting menial with 
vrritUn exercises, throughout the whole course, is strongly recommended. 

VII. Selp-beliakce.— The ?uibit of self-reliance in study, is confessedly i«- 
valuable. Its power is proverbial; I had almost said, omiiifolenl. " Where 
there is a will, there is a Kay." 

I. To acquire this habit, tbe pupil, like a child learning to walk, must ba 
taught to depend upon himself. Hence, 

3. When asdstance is required, it should be given indireclttj; not l»y taking 
the slate and solving the example for him, but by eiplaining tbe ineaiiing of 
the question, or illustrating the principle on which the operation depends, by 
supposing a more famdiar case. Thus the pupil will be able to arAvt tbe 
question himself, and his eye will sparkle with the consciousness of victory. 

3. The pupl should be encouraged to study out different solutions, and to 
adopt tbe most concise and ekganC. 

4. Finally, he should learn lo perform examples independent of the answer. 
Without this attainment the pupil receives but littie or no discif^iiie from tha 
study, and acquires no amfdciiee in bis own abilities. What though he eome« 
to the recitation with an occasional wrong answer \ it were better to solve one 
question underslandinsly and alone, than lo copy a score of answers from tht 
book. What would the study of mental arithmetic be worth, if the pufol had 
the answers before himi What is a young man good for in the coniUing-room, 
who cannot perform arithmetical operations without looking to the anure-l 
Cveiy one pronouun^s him vnfU to be tinsted with bustnesi- taiculalumt. 
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AitT. 1 . Anything which can be multiplied, divided, or measvfed, 
ia called QoxHTirr. Thus, lines, weight, time, number, &c., are 
quantities. 

Obi, 1. A line U a qaantity, because it can be meaeured in feet and inches ; 
vKigU can be measured in pounds and ounces; time, in hours and minutes; 
nuMiers can be multiplied, divided, &c, 

3. Color, and the operations of the mind, as love, hatreil, desire, choiea, &«., 
cannot be mumplied, divided, or measured, and Iberefars cannot properly be 
eaSdl qoantitieB. 

3> Mathematics is the science of Quantity. 

3* The fundamental branches of Mathematics are, Ariikmelie, 
Algebra, and Qeometry. 

4> Arithmetie is the science of Sfumbers. 

5. Algebra is a general method of solving problems, and of 
investigating the relations of quantities by means ff letter) and 
liffns. 

Obs. Pluxions, or the DiffereTttiai and Integral Cekidtts, may ba c«oadered 
BB belonging to the higher branches of Algebra. 

6> Oeomctry is that branch of Mathematics which treats of 
Magnitude. 

?. The term magnitude signifies tiiat which is extended, or 
which has one or more of the three dimensions, length, breadth, and 
iAiekness, Thus, hnes, surfaces, and solids are maffnitudes. 

acirr.— 1. WhslliQunnlltyl GIv'c innie siamfiles nrquanUIy, Oli, WhrliBllna 

fonnllUiil Why noil iL WtasI ia MHlhemHUciT 3. Wbal irs Ihg nnid*i>enU>| 
toutbaiofmBlhemiitlGiI 4.Whal li Aiichinellcl S.AlBebnI e.GtotmOf'l V WhU 
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because it can It extended in length ; ■ 
id breedlli ; a solid, becaora h baa lengtJl, 

■ not, etiictly speaUng, a magaitade; for It 

imea, though maccnietelj, need u lyDCny- 

ic Sections are branches of llathemat- 
f Oeametrj are applied to tHanglet, 

r pare or mixed. 

Is pare mattieamtics, quantitieB are considered, independently 
of any substances actually eristing. 

In mixed mathematics, the relations of qoaatities are investi- 
gated in connection with some of the properties of matter, or 
with reference to the common transactions of business. Thus, in 
Surveymg, mathematical principles are appUed to the measuring 
of land ; in Optics, to the properties of light ; and in Astronomy, 
to the heavenly bodies. 

Obh. The science of jmre maihetiiai^ has long been distlnguiaheil fbr Iha 
clcamcBB and distinctness of its principles, and the irreastiblc consktion which 
they CAit} to the mind of every one who is once made acquainted with them. 
This is to be ascribed partly to the nature of the subjecls, and partly to tha 
txaclness of the deJmUuras, ihe axwms, and the deaumstraii/ma. 

1 0. A definition is an explanation of what is meant by a word, 

Oe3. It is essential to a complete deGnitioD, that it perfecUy dulinguaiit tha 
thing defined, fVom everything else. 

11. A proposition is something proposed lo be proved, or 
required to be done, and is cither a Theorem, or a PTObletn, 

1 2. A theorem, is something to be proved. 

13. A prrAlcm is something to be done, as a question to be 
Bolved. 



INTEODUCTIOM 

Osa. 1. la lie atBlement of GTeiy propontion 
ccitain ttiingB murt be given, or assutned to be 
the dala af the propoaidoii. 

3. Tbe uperatian b; which the answer ot a 
talutiim, 

3. When tfca given prablem ia ao eas;, ai to be Qbvioiu (o eveiy one witlunit 
explanation, it is called a poitulale. 

1 4. One proposition is eoatran/, or contradictory to another, 
when what is affirmed in the one, is denied in the other. 

Obb. a propoiition anJ its contrary, can never bulK be true. It cannct be 
true, that two given lines are equal, anJ that they are no/ equal, at the Hum 

1 5. One proposition is the converse of anotlier, when the ordei 
IS inverted ; so that, what is givtn or supposed in the first, be- 
comes the eoiiclusion in the last ; and what is given in the last, is , 
the eoncbiaion, in the first. Thus, it can be proved, first, that if 
the ndes of a triangle are equal, the angles are equal ; and sec- 
ondly, that if the angles are equal, the sides are equal. Here, in 
the first proposiUon, the equality of tbe sides is given, and the 
equality of the angles inferred ; in the second, the equality of the 
imgles is given, and the equality of the sides inferred. 

Obs. In many inBtancca, a propoflidon anil its converse are both true, ad in 
the preceding eiantple. But this in not always ttie case. A circle is a figure 
bounded by a curve ; but a figure bounded by a curve ia not ncceasarily a 

1 6. The process of reasoning by which a proposition is shown 
to be true, is called a demonstration, 

Obs. a demonstration ia either diTeci or tndirea. 

A direa demonstration commences with certain principles or data which an 
admitted, or have been proved to be true ; and Ttom these, a series of other 
truths are deduced, each depending on the preceding, till we arrive at the truth 
which was required to be established. 

An ijidirect demonstration ia the mode of establiahtng (he truth of a propo- 
dtion by proving that the aupposition of its contrarij, involves an absurdi^. 

QiiHT.— Oil. WTuil lj meant by the daln. nf a propmUlonl By the million tf 
p^leint IVhat It s pogiulaiel 14. When >• ant pioposlilan eanlniiy u> nnUtasi 
Oti. C;in B prupMUIna snJ lu eonlnuy liath beuusi I3l When li oaa propcnlUou Ilw 
convens at nnuiher 1 Oil. Can a prop(Hlllon nnd lu converse bulh be true 1 IS. Whu 
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oly called redudio ad ahswrdum. The £)nner is the more com- 
f conductinff a demonstrative argument, and is the most satisiko 
themmd. 

17* A Lemma is a subsidiary truth or proposition, demon- 
strated for the purpose of using it in the demonstration of a 
theorem, or the solution of a problem. 

1 8* A Corollary is an inference or principle deduced from a 
preceding proposition. 

1 9« A Scholium is a remark made upon a preceding prop- 
osition, pointing out its connection, use, restriction, or extension. 

SO* An Hypothesis is a supposition, made either in the state- 
ment of a proposition, or in the course of a demonstration. 

AXIOMS. 

21* An Axiom is a self-evident proposition ; that is, a prop- 
osition whose truth is so evident at sight, that no process of 
reasoning can make it plainer.. The following axioms are among 
the most common : 

1. Quantities which are equal to the same quantity, are equal 
to each other. 

2. If the same or equal quantities are added to equals, the 
9ums will be equal. 

3. If the same or equal quantities are subtracted from equals^ 
the remainders will be equal. 

4. If the same or equal quantities are added to unequals, the 
8ums will be unequal. 

5. If the same or equal quantities are subtracted from unequals, 
the remainders will be unequal. 

6. If equal quantities are multiplied by the same or equal 
quantities, the products will be equal. 

7. If equal quantities are divided by the same or equal quan- 
tities, the quotients will be equal. 

8. If the same quantity is both added to and mbtracted from 
another, the valus of the latter will not be altered. 

QusBT —17. What is a lemma 1 18. What is a eorollary 1 i9. Wha> is a scholium 1 
Ml What ia aa hypothesis 1 8]. What is an axiom? Name some of the most coinmoa 
onu. 
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9. If a quantity is both multiplied and divided by G 
an iequal quantity, its value will not be altered. 

10. The whole of a quantity is greater than a part, 

11. The wkofe o^ s quantity is equal to the sum of all its parts. 

SIGNS. 

2S» Addition is represented by the sign {-{-), which is called 
plus. It ccmsists of two hnes, one horizontal, the other perpen- 
licular, forming a cross, and shows that the numbers between 
which it is placed, are to be added together. Thus, the expression 
6+8, signifies that 6 is to be added to 8. It is read, " 6 plus 8," 
or " 6 added to 8." 

Ob8.— The tenn;?^ U a Latin word, originally ngniQring "more," henoa 
«* added to." 

23* Subtraction is r^resented by a short horizontal line ( — ), 
which is called 'ment^j. When placed between two numbers, it 
shows that the number after it is to be subtracted from the one 
before it. Thus, the expression 9 — 4, signifies that 4 is to be 
subtracted from 9 ; and is read, " 9 minus 4," or " 9 less 4." 

Om. — The term mifmi is a Latin word, dgnifying less, 

24* MuUiplicatum is usually denoted by two oblique lines 
crossing each other (x), called the sign of multiplication. It 
shows that the numbers between which it is placed, are to be 
multiplied together. Thus, the expression (9X6), signifies that 
9 and ^ are to be multiplied together, and is read, " 9 multiplied 
by 6," or simply, " 9 into 6." Sometimes multiplication is de- 
noted by a point (•) placed between the two numbers or quanti- 
ties. Thus, 9*6 denotes the same as 9X6. 

Ob8. It is better to denote the multiplication of figures by a cross than by a 
funnt ; for the latter is liable to be confounded with the decimal pdnt. 

24* a. When two or more numbers are to be subjected to the 
same operation, they must be connected by a line ( ) placed 

aussT.— fiS. What Is the sign of addition called 1 Of what does It consist 1 What does IK 
show 1 Obg. What is the meaning of the term plus 1 S3. How is subtraction represented 1 
What Is the sign of subtraction called 1 What does it show 1 Obs. What does the term 
mhiiu signify 1 21 How is maltiplication usually denoted 1 What does the sign of moi* 
tipiicatlon showl In what other way is multiplication sometimes denoted 1 
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i, called a vinculum, or by a parenthesis ( ). Thus the 
Spression (124-3)X2, shows that the sum of 12 and 3, is to be 
multiplied by 2, and is equal to 30. But 12-t3X2, signifies 
that 3 only is to be multiplied by 2, and that the product is to 
be added to 12, which will make 18. 

25* Division is expressed in two ways : 

First, by a horizontal Hne between two dots (-•-), called the 
«^ of division, which shows that the number before it, is to be 
divided by the number after it. Thus, the expression 24 -r 6 
signifies that 24 is to be divided by 6. 

Second, division is often expressed by placing the divisor under 
the dividend, in the form of a fraction. Thus, the expression 
^, shows that 35 is to be divided by 7, and is equivalent to 
SS-i-V. 

26* The equality between two numbers pr quantities, is rep- 
resented by two parallel lines (=), called the sign of equality. 
Thus, the expression 54-3=8, denotes that 5 added to 8 are 
equal to 8. It is read, " 5 plus 3 equal 8," or " the sum of 5 
plus 3 is equal to 8." So Y+5=16 — 4=12. 

QuKST.— 34. a. When two or more numbers are to be subjected to the same operatioti, 
what must be done 1 25. In how many ways Is division expressed t What is die first f 
What does this sign show 1 What is the second 1 96. How is the equality between tw« 
Bumbers or quantities represented 1 
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SECTION I. 

NOTATION AND NUMERATION. 

Akt. 27. Any single thing, as a peach, a rose, a book, is 
called a unit, or one ; if another single thing is put with it, the 
collection is called two ; if another still, it is called three ; if an- 
oikeTffour; if another, ^ve, &c. 

The terms, one, two, thttv, <tec., by which we express how vfMny 
tingle things or units are under consideration, are the names of 
numbers. Hence, 

28« Number signifies a unit, or a collectimi of units, 

Obs. 1. Numbers are divided into two classes, abstract and concrete. 
When they are applied to particular objects, as two pears, five pounds, ten 

dollars, &c., they are called concrete numbers. 

When they do not refer to any particular object, as wt^en we say four and 

five are nine, they are called abstract numbers. 

2. Whole numbers are often called intes^ers. 

3. Numbers have various properties and rrfations, and are applied to various 
computations in the practical concerns of life. These properties and appUca- 
tions are formed into a system, called Arithmetic. 

29. Arithmetic 't5 the science of numbers, 

Obs. 1. The term Arithmetic is derived from the Greek word ariihmiiih.e^ 
which signifies the art of reckoning by numbers. 

2. The aid of Arithmetic is required to make and apply calculations not 
only in business transad7/)nSj but in ulmost every department of mafhcn.aUr^ 



duBST.— 27. What is a single thing called? If another Is put with it. what is tiie u". 
lection called 7 If another, what 1 What are the terms one, two, three, &c. 1 2d. What 
does nnnaber signify? Obs. Into how many classes are numlMn divided 1 When aie 
they called concrete? When abstract? To what are anmters applied? 99. What la 
ArltlmieCic 1 Obs. In what is the aid of arithnoetic require i 1 

T.H. 2 
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IVumbers are expressed by words, by letters, and by figures. 

NOTATION. 

30. The art of expressing numbers hy letters or figures , is 
called Notation. There are two methods of notation in iise» tlie 
Roman and the Arabic. 

31* The Roman method employs seven (uipital letters, viz: I» 
V, X, L, C, D, M. When standing alone, the letter I, denotei 
wie ; V, five; X, ten; "L, fifty ; C, one hundred; D,five huf^ 
dred ; M, one thousand. To express the intervening nmnbers from 
one to a thousand, or any number larger than a thousand, we re- 
sort to repetitions and various combinations of these letters. The 
method of doing this will be easily learned from the following 









TABLE. 






I denotet 


i one. 




XXX denote 


, thirty. 


II 


«( 


two. 




XL 


« 


forty. 


III 


tt 


three. 




L 


« 


fifty. 


IV 


«< 


four. 




LX 


« 


sixty. 


V 


« 


five. 




T.XX 


t( 


seventy. 


VI 


« 


six. 




T,XXX 


(( 


eighty. 


VII 


« 


seven. 




XC 


tt 


ninety. 


VIII 


<( 


eight. 




C 


it 


one hundrea. 


TX 


« 


nine. 




CI 


ti 


one hundred and one. 


X 


it 


ten.. 




CX 


it 


one hundred and ten. 


XI 


€4 


eleven. 




CC 


it 


two hundred. 


XII 


it 


twelve. 




CCC 


tt 


three hundred 


xrii 


it 


thirteen. 




CCCC 


tt 


four hundred. 


XIV 


it 


fourteen. 




D 


tt 


five hundred. < 


XV 


« 


fifteen. 




DC 


tt 


six hundred. 


XVI 


<t 


sixteen. 




DCC 


tt 


seven hundred. 


XVil 


t€ 


seventeen. 




DCCC 


tt 


eight hundred. 


XV III 


<4 


eighteen. 




DCCCC 


)" 


nine hundred. 


XTX 


« 


nineteen. 




M 


tt 


one thousand. 


XX 


€< 


twenty. 




MM 


tt 


two thousand. 


XXI 


ft 


twenty-one. 




MDCCCLV 


, one thousand eWht 


XXTT 


4t 


twenty-two, 


<fec. 


hundred and. fifty-five. 


QtrBRT. 


—How are niunben araally expressed 1 30. What is notatioii 1 How bmbu 


MMrtlwdtantheraiiiiuel 31.1^ 


rhatisc 


employed by Hm £oinan aiethod ? { 
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Ob8. 1. This method of expiessing numbers was invented by the Romans, 
and is therefore called the Roman Notation. It is now seldom used, except to 
denote chapters, sections, and other divisions of books and dincourses. 

2. The letters C and M, are the initials of the Latin words cervhim^ and 
mUle^ the former of which signifies a hundred, and the latter a thousand : fof 
this reason it is supposed they were adopted to represent these numbers. 

3 1 • a. It will be perceived from the Table above, that every 
time a letter is repeated, its value is repeated. Thus I, standing 
alone, denotes one ; II, two ones, or two, &c. So X denotes ten ; 
XX, twenty, &c. 

When a letter of a less value is placed before a letter of a 
greater v^lue, the less takes away its own value from the greater ; 
but when placed after, it adds its own value to the greater. 

32* A line or bar ( — ) placed over a letter, increases its 
value a thousand times. Thus, V denotes ^ve, V denotes five 
thousand ; X, ten ; X, ten thousand, (fee. 

Obs. 1. In the early periods of this notation, four was wntten IIII, instead 
of IV; nine was written Villi, instead of IX; forty was written XXXX, 
instead of XL, &c. 

The former method is more convenient in performing arithmetical operations 
In addition and subtraction ; while the latter is shorter and better adapted to 
ordinary purposes. 

2. A thousand was originally written CIO, which, in later times, was 
changed into M ; five hundred was written 10 instead of D. Annexing to 
10 increased its value ten times. Thus, 100 denoted five thousand; lOOOi 
fifty thousand, &c. 

3. Prefixing C and annexing to the expression CIO, makes its value ten 
times greater: thus, CCIOO denotes ten thousand; CCCIOOO, a hund/rjed 
thousand. According to Pliny, the Romans carried this mode of notation no 
further. When they had occasion to express a larger number, they did it by 
repetition. Thus, CCCIOOO, CCCIOOO, expressed two hundred thousand, &c. 

33. The common method of expressing numbers is by the 
Arabic Notation. The Arabic method employs the following ten 
citaracters or figures, viz : 

123456'? 8 90 

one, two, three, four, five, six, seven, eight, nine, zero. 

QuBST.— 06*. Why is this method called Roman 1 31. a. What Is the effect of repeating 
a letter? If a letter of less value is placed before another of greater valae, what is th« 
0fiect 1 If placed after, what ? XL When a line or bar is placed over a letter, how does 
it affect its value ? 33. Whot is the common way of expressing numbers 1 How manf 
ebameten do«s this method employ 1 
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The first nine are called significant figures, because each one 
always has a value, or denotes some number. They are also 
called digits^ from the Latin word digitus, which signifies a 
finger. 

The last one is called a cipher, or naught, because when stand-* 
ing odoTie it has no value, or signifies nothing, 

Obs. 1. It must not be inferred, however, that the cipher is useless; for when 
placed on the riglit of any of the significant figures, it increases their value. 
It may therefore be regarded as an auxiliary digit, whose office, it will be seen 
fkereafler, is as important as that of any other figure in the system. 

2. Formerly all the Arabic characters were indiscriminately culled ciphers; 
hence the process of calculating by them was called ciphering ; on the same 
principle that calculating by figures is called figv/ring. 

34» It will be seen that nine is the greatest number that can 
be expressed by ang single figure In the Arabic system of Nota- 
tion. 

All numbers larger than nine are expressed by combining to- 
getljer two or more of these ten ^'figures, and assigning different 
values to them, according as they occupy different places. For 
example, ten is expressed by combining the 1 and 0, thus 10 ; 
eleven by two Is, thus 11 ; twelve by 1 and 2, thus 12 ; twenty, 
thus 20 ; thirty, thus 30 ; &c. A hundred is expressed by com- 
bining the 1 and two Os, thus 100 ; two hundred, thus 200 ; a 
thousand by combining the 1 and three Os, thus 1000; two thou- 
sand, thus 2000 ; ten thousand, thus 10,000 ; a hundred thousand, 
thus 100,000; a million, thus 1,000,000; ten millions, thus 
10,000,000; <kc. Hence, 

35* The digits 1, 2, 3, &c,, standing alone, or in the right 
hand place, respectively denote units or ones, and are called units 
of the first order. 

When they stand m the second place, they express tens, or ten 
ones ; that is, their value is ten times as much as when standing 



QtTKST.— What are the first nine called 1 Why? What else are they called 1 What 
\/L the last one called ? Why ? Obs. Is the ciphe. useless ? What may It be regarded 1 
What is the origin of the term ciphering? 34. What is the greatest number that can be 
expressed by one figure 1 How are larger numbers expressed 7 35. What do the digits, 
1, % 3, &c., denote, when standi ig alone, or in the right hand place ? What are tliejf 
then called? What do they denote when standing in the second pla(»7 
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in the first or rigl't hand place, and they are called units of the 
second order. 

When occupying the third place, they express hundreds ; that 
is, their value is ten times as much as when standing in the sec- 
ond place, and they are called units of the third order. 

When occupying the fourth place, they express thousands; that 
is, their value is ten times as much as when standing in the third 
place, and they are called units of the fourth order, &c. Thus, it 
will be seen that. 

Ten units make one ten, ten tens make one hundred, and ten hun 
dreds make &ne thousand ; that is, ten in an inferior order are equal 
to one in the next superior order. Hence, universally, 

36. Numbers increase from right to left in a tenfold ratio; 
consequently each removal of a figure one place towards the left, tii- 
creases its value ten times, 

NoU. — 1. The number which forms the hasU^ or which expresses the raiw 
of increase in a system of Notation, is called the Radix of that system. Thus, 
the radix of the Arabic notation is ten. 

2. The reason that numbers increase from ri^U to Uft^ instead of left to 
right, is probably owing to the ancient practice of writing from the right hand 
te the left. 

37 • The different values which the same figures have, are called 
timple and local values. 

The simple value of a figure is the value which it expresses 
when it stands alone, or in the right hand place. Hence the sim- 
ple value of a figure is the number which its name denotes. 

The local value of a figure is the increased value which it ex- 
presses by having other jfigures placed on its right. Hence the 
local value of a figure depends on its locality, or the place which 

QVBgT.— What Is their value then? What are they called 1 What Is a figure called 
when it occupies the third place 1 What Is its value then 1 What is it called when in 
the fourth place 1 What is its value 1 How many units are required to make one ten f 
How many tens make a hundred 1 How many hundreds make a thousand 1 How many 
of an inferior order are required to make one of the next superior order? 36. What is th« 
feneral law by which numbers increase ? What is the effect upon the value of a flguve 
to remove It one place towards the left 1 JVote. What is the number called which fonnt 
the basis >r the ratio of increase in a system of notation ? What is the radix of the Arable 
notation 1 Why do numbers increase from right to leftl 37. What are the difibrent 
▼aines of die same flgoiv called 1 What is the simple value of a figure 1 Whatthvlocall 
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it occapies in relation to other numbers with which it is connected. 
(Art. 36.) 

Ob8. 1. This system of notation-iB called Arabic^ beeause it ifl supposed to 
kare been invented by the Arabs. 

3. It is also called the decimal system^ because numbers increase in a ten- 
ibid ratio. The term decvnud is derived from the Latin word decern^ which sig- 
nifies ten. 

3. The early histoiy of the Arabic notation is veiled in obscurity. It is tLc 
opinion of some whose judgment is entitled to respect, that it was invented by 
the philosophers of India. It was introduced into Europe firom Araoia abou 
th3 eighth centuiy, and about the eleventh centuiy it came into general use, 
x>(li in England and on the continent. The application of the term digit to 
the significant figures, affords strong presumptive evidence that the system had 
its origin in the ancient mode of counting and reckoning by means of the 
fingers; and that the idea of employing ten characters, instead of twelve or 
any other number, was suggested by the number of fingers and thumbs on both 
hands. (Art. 33.) 

NUMERATION. 

38* The art of reading nurnbers when expressed hy figures, u 
called Numeration. 

The pupU will easily learn to read the largest numbers from the 
following scheme, called the 

NUMERATION TABLE. 
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fieS, 876, 389, 764, 391, 827, 218, 649, 853, 123, 234, 579, 793, 465, 623. 
XV. XIV. XIIL XIL XI. X. IX. VIU. VII. VL V. IV. IlL IL L 

39* The different orders of numbers are divided into periods 
of tiiree figures each, beginning at the right Iiand. The first 
period, which is occupied by units, tens, hundreds, is called uniti 

QuBST.— Upon what does the local value of a figure depend ? Ob». Why is this systeoi 
of notation called Arabic 1 What else is it sometimes called 1 Why ? What do yo« 
■ay of Its early history 1 When was it introduced into Europe 1 What is the probable 
odgin of the system 1 Why were ten characters, rather than any other number, adopted 1 
K What is Numeration 1 39. How are the orders of numbexv divided 1 Wha is Um 
> porlod called 1 Bjf what is it occupied t 
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period ; the second is occupied by thousands, tens of thousands, 
hundreds of thousands, and is called thousands' period ; the third 
is occupied hy millions, tens of millions, hundreds of millions, and 
is called millions' period ; the fourth is occupied by billions, tens 
of billions, hundreds of billions, and is called billions' period ; and 
so on, the orders of each successiye period being units, tens, and 
hundreds. 

The figures in the table are read thus : 685 tredecillions, 8YG 
duodecillions, 389 imdecillions, 764 decillions, 391 nonillions, 827 
octillions, 218 septillions, 649 sextillions, 853 quintillians, 123 
quadrillions, 234 trillions, 579 billions, 793 millions, 465 thou- 
sand, 6 hundred and twenty-three. 

Note. — I. The terms thirteen^ fourteen, fifteen^ &c., are obviously derived 
firom three and ten, four and ten, five and ten, which by contraction become 
thirteen, fourteen, fifteen, and are therefore significant of the nmnbers which 
they denote. The terms eleven and twelve, are generally regarded as primitive 
words ; at all events, there is no peroeptiUe analogy between them and the 
numbers which they represent. Had the terms oneteen and twoteen been 
adopted in their stead, the names would then have been significant of the 
numbers one and- ten, two and ten ; and their etymology would have been 
similar to that of the succeeding terms. 

The terms twenty, thirty, forty, &c., were formed firom two tens, three tens, 
four tens, which were contracted into twenty, thirty, forty, &c. 

The terms tiffenty-one, twenty-two, twenty-three, &c., are compounded of 
twenty and one, twenty and two, &c All the other numbers as for as ninety- 
nine, are formed in a similar manner. 

2. The terms hundred, ifumsand and mUhon are primitive words, and bear 
no analogy to the numbers which they denote. The numbers between a hun- 
dred and a thousand are expressed by a repetition of the numbers below a 
hundred. Thus we say one hundred and one, one hundred and two, one 
hundred and three, &c. 

3. The terms biUion, trillion, quadrillion, &c., are formed from million and 
the Latin numerals bis, tres, guatuor, &c. Thus, prefixing bis to rniJUon, by a 
slight contraction for the sake of euphony, it becomes billions prefixing tres to 
ndUion, it is eaoly contracted into trillion, &c. The Latin word bis signifies 
two ; tres, three ; quatuor, four ; quinque, five ; sex, ax. ; septem, seven ; octo, 
«ght ; novem, nine ; decern, ten ; undecim, eleven ; duadectm, twelve ; tredecim, 
thirteen. 



Que tT.— What is the second period called 1 By what occni iod 1 What is the third 
•lied 1 By what occupied 1 What is the fonrtl called 1 By w liat occupied 1 Wht t la 
w fifth called 1 By what occupied 1 Repeat the Niuneratirin Table, beghnUBg at the 
-hthand. 

S 
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Higher periods than those in the Table, may be easily fomed by foUoiw 
the above analogy. 

4. The foregoing law, which assigns superior values to these ten charact 
according to the order or place which they occupy and the use of so mi 
derivative and compound words in forming the names of numbeFS, saves 
inconceivable amount of time and labor in leatning Notation and Numerati 
as well as in their application. 

40« To read numbers which are expressed by figures. 

Point them off into periods of three figures each ; then, heginni 
tU the left hand, read the figures of each period in the same mam 
<u those of the right hand period are read, and at the end of ea 
period, pronounce its name, 

Obs. 1. The learner must be careful, in pointing off&guiea, always to be^ 
at the right hand ; and in reading them, to begin at the left hand. 

2. Since the figures in the first or right hand period always denote unj 
its name is not pronounced. Hence, in reading figures, when no period 
mentioned, it is always understood to be the right hand, or units' period.^ 

EXERCISES IN NUMERAtlON. 



Note, — In numerating large numbers, it is advisable for the pupil first 
apply to each figure the name of the order which it occupies. Thus, begirinij 
at the right hand, he should say, '' Units, tens, hundreds," &c., and point 
the same time to the figures standing in the order which he mentions. 

Bead the following numbers : 



Ex. 1. 


3506 


11. 


706305 


21. 


96705871 


2. 


6034 


12. 


1640030 


22. 


3210004 


3. 


6060 


13. 


830006 


23. 


10632000 


4. 


90621 


14. 


70900038 


24. 


78060703 


5. 


Y3040 


15. 


3067300 


25. 


406310 


6. 


450302 


16. 


12604321 


26. 


2903845 


1. 


603260 


17. 


70003000 


27. 


104634702 


8. 


130070 


18. 


161010602 


28. 


203^072000 


0. 


2021305 


19. 


80367830 


29. 


8503467031 


10. 


4506580 


20. 


400031256 


30. 


45067041246; 



Quest.— 40. How do yon read numbers expressed by figures 7 Cbg. vVhere begin t 
point them offi Where to read them 1 Do yon pronounce the aaue of the ri^ht ban 
period ? When no period is nuned, what is understood 1 
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31. 130812000641 


36. 


32. 6200240301000 


37. 


33. 98Y60000216 


38. 


34. 82600381000000 


39. 


35. 403070003462000 


40. 



21 

120340078910356 

43601000345000 

606302870045380 

42008120537062035 

663l07843(504r893O48 

41. 210 266 031 402 385 290 845 381 467. 

42. 361 438 201 219 763 281 572 829 318 278. 

/• 

41» The method of dividing numbers into perioda of three fig- 
ures, was invented by the French, and is therefore called the 
French Numeration, 

The English divide numbers into periods of dx figures, in the 
following manner : 
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42356 1, 234826, 479365 



Period III. 



Period II. 



Period I. 



According to this method, the preceding figures are read thus ; 
423561 billions, 234826 millions, and 479365. 

Obs. 1. It will be perceived that the two methods agree as far as hundreds 
of millions; the former then begins a new period, while the latter continues on 
through thousands of millions, &c. 

2. The French method is generally used throughout the continent of Europe, 
Be well aa in America, and has been recently adopted by some English authors. 
It is very genei illy admitted to be more simple and convenient than the Eng- 
fish method. 



QvKST.— 41. What is the Freneh method of nameratlon 1 W|at the English method f 
Oh$. Which is the mora simple and convenient T 

a* 
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EXERCISES IN NOTATION. 

42* To express numbers by figures. 

Begin at the left hand, and write in ea^h order tlie figure which 
denotes tlie given nurnber in that order. 

If any intervening orders are omitted hi the proposed number^ 
write ciphers in their places. (Art. 38.) 

Write the following numbers in figures : 

1. Two thousand, one hundred and nine. 

2. Twenty thousand and fifty-seven. 

3. Fifty-five thousand and three. 

4. One hundred and five thousand, and ten. 

5. Seven hundred and ten thousand, three hundred and one. 

6. Two milUons, sixty-three thousand, and eight. 
Y. Fourteen millions, and fifty-six. 

8. Four hundred and forty millions, and seventy-two. 

9. Six billions, six millions, six thousand, and six. 

10. Forty-five billions, three hundred and forty thousand, and 
*ftventy-six. 

11. Five hundred and fifty-six millions, three thousand, two 
hundred and sixty-four. 

12. Eight hundred and ten billions, ten milHons, and seventy- 
five thousand. 

13. Ninety-six trillions, seven himdred billions, and fifty-four. 

14. Three hundred and forty-nine quadrillions, five trillions, 
sev-en billions, four millions, and twenty. 

15. Nineteen quintillions. 

16. Six hundred and thirty sextUlions. 

17. Two hundred and ninety-eight septillions. 

18. Seventy-four octillions. 

19. Four hundred and ten decillions. 

20. Eight hundred and sixty- three duodecillions. 

21. Nine hundred and thirty-five tredecillions. 

22. Six hundred and seventy- three quintillions, seventeen quad 
A wlions, and forty-five. 

23. Twenty trillions, six hundred and forty-eight biULons, and 
i4fenty-fiye thousand. 
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Qb8. ThA great facility with which laige numbezB may be eipvefsed both 
in language and by figures, is calculated to give an imperfect idea of their real 
wagmbude. It may assist the learner in forming a jiist conception of a miUionf 
a hiBioUj a trillion^ d^;., to reflect, that to cownt a million, at the rate of a hun- 
dred a minute, would require nearly seventeen days often hours each ; to count 
a billion, at the same rate, would require more than fortf-five fears s and to 
count a trillion, more than 45,663 yean. 

43* From the preceding illustrations, the learner will per- 
ceive that a variety of other systems of notation may be formed 
upon the same principle, having different nmnbers for their 
rtidiees. Thus, if we wished to form a quinary system ; that is, 
a system in which the numbers should increase in a Jive-fold ratio, 
or has five for its radix, it would require four significant figures 
and a cipher. Let the figures 1, 2, 3, 4, and 0, be the characters 
employed ; then five would be expressed by 1 and 0, and would 
be written thus 10 ; six by 1 and 1, thus 11 ; seven by 1 and 2, 
thus 12 ; eight by 1 and 3, thus 13 ; nine by 1 and 4, thus 14 ; 
ten by 2 and 0, thus 20 ; eleven by 2 and 1, thus 21, <fec. 

44* In the binary or diadic system of notation developed by 
Leibnitz, there are two characters employed, 1 and 0. The cipher 
when placed at the right hand of a number, in this system, mul- 
tiplies it by two. Thus the number one is expressed by 1 ; two 
by 10; three by 11 ; four by 100; five by 101; six by 110; 
seven by 111; eight by 1000; nine by 1001; ten by 1010; 
eleven by 1011, dro. 

Ob8. 1. In like manner other systems of notation may be fonned, having 
three f four J six, eighty tujeive, or awy given wwmber for their radix. 

When the radix is two, the system is called binofry ot diadic; when three 
ft is called ternary; when four, quaternary; when five, quinary; when six, 
senary; when seven, septenary; .when eight, octary; when nine, nonary^ dec 

2. It should be observed that every system of notation, formed upcm the 
foregoing principles, will require as many distinct characters, as there are TuTts 
In the radix f and that one of them must be a cipher^ and another a wmL 

For the method of changing numbers from the decimal to other scales of 
notation, and the converse, see Arts. 162, 163. 



QvstT.— 43. 1m the decimal notation the only tyAem that can be fanned on the nine 
«indplee 1 How would you farm a qninary system of notation 1 Wilte six In the qul- 
aary seato on the black-board. Write seven, nine, ten, eleven, twelve dt. How auoy 
will any lysten fonned upon this inrlnclple leqoimt 

8* 
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45* About tHe commencement of the second century, Ptole 
introduced the sexagesimal notation, which has sixty for its riic 

Ob8. 1. It is S£dd that the Chinese and some other eastern nations now 
ploy this system in measuring time, using periods of sixties^ instead ofceniM 
Rdics of the sexagesimal notation may also he seen in our division of the ci? 
and of time, where the degree and hour are each divided into 60 minutes, 
minute into 60 seconds, &c. 

2. The Roman notation seems to have heen commenced with V or Jive 
its radix, which was afterwards changed to X or ten. It may therefore 
regarded as a kind of combination of the qmiutry and decimal systems. 

46. Since the number eight may be divided and sub-divid 
80 many times without a remainder, some contend that a syst( 
of notation having eight for its radix, would be preferable to t 
decimal system. 

Others claim that the duodecimal notation ; that is, a systc 
with twelve for its radix, would be more convenient than eithei 
However this may be, the decimal system is so firmly rooted, 
were hopeless to attempt a change. 

Obs. It may he doubted whether any other ratio of increase would, on t 
whole, be more convenient, than that of the present system. If the ratio we 
less, it would require more places of figures to express large numbers ; if the ra 
vreTe-larger, it would not indeed require so many figures, but the operatic 
would manifestly be more difficult than at present, on account of the numbe 
in each order being larger. Besides, the decimal system is sufficiently compi 
hensive to express with all desirable facility, every conceivable number, t] 
largest as well as the smallest ; and yet it is so simple, that a child may unde 
stand and apply it. In a word, it h every way adapted to the practical op 
rations of business, as well as the most abstruse mathematical investigation 
In whatever light, therefore, it is viewed, the decimal notation must be r 
garded as one of the most striking monuments of human ingenuity, and i 
beneficial influence on the progress of science and the arts, on commerce an 
civilization, must win for its unknown author the everlasting admiration an 
gratitude of mankind. 

* Bariow's Theory of Nomben, Leslie's Pliilosophy of Arithmetic, Edi r rif^ fiac] 
dopedla. 
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SECTION II. 

ADDITION. 

Art. 49* Ex. 1. A man bought three lots of land ; the first 
ODntained 23 acres, the second 9 acres, and the third 15 acres : 
how many acres did he buy ? 

Solution. — 23 acres and 9 acres are 32 acres, and 15 are 47 
acres. Ans. 47 acres. 

Obs. It will be seen, that the solution of this example consists in finding, a 
single number J which will exactly express the value of the several given 9»um- 
bers united together, 

50« The process of uniting two or more numbers together, so 

as to form a single number, is called ADDrriON. 

The answer, or the number thus found, is called the Sum or 

Ammmt. 

Obs. When the numbers to be added are all of the saine denomiTuUion^ at 
all dollars, aU pounds, &c., the operation is called 8imple Addition, 

Ex. 2. A miller bought 7864 bushels of wheat of one man, 
4952 bushels of another, and 3273 bushels of another: how 
many bushels did he buy of all ? 

Write the numbers under each other, so that Operation, 

units may stand under units, tens under tens, ^ 7864 
d^c, and draw a line beneath them. Then be- 4952 

ginning at the right hand or units, add each 3273 

column separately. Thus, 3 units and 2 units Ans, 16089 hu, 
are 5 units, and 4 are 9 imits. Write the 9 in units' place under 
the column added. Next 7 and 5 are 12, and 6 are 18 tens. But 
18 requires two figures to express it ; (Art. 34 ;) consequently it 
cannot all be written imder its own column. We therefore write 
the 8 or right hand figure in tens' place under the column added* 
and reserving the 1 or left hand figure, add it with the hundreds. 
Thus, 1 which was reserved, and 2 are 3, and 9 are 12, and 8 aze 
20 hundreds. Set the or right hand figure under the column 

QuBtT.— W. What is Addition 1 What is the answer called 1 Obn. Whon the nom- 
tora to be added are all of the same denomination, what is the opera tton called 1 SI. What 
orders of iipDes 4 o yon add tngether 1 
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add/^ and reserving the 2 or left hand figure, add it to the ne 
column as before. Thus, 2 which were reserved and 8 are 
and 4 are 9, and 1 are 16 thousands. Set the 6 un4er the cc 
unm added; and since there is no other column to be adde 
write the 1 in the next place on the left. 

51* It will be perceived in this example, that units are add< 

to units, tens to tens, &g, ; that is, figures of the same order a 

added to each other. All numbers must be added in the san 

manner. For, figures standing in different orders or columns e 

press different values ; (Art. 35 ;) consequently, they cannot 

united together directly in a single sum. Thus, 3 units and 

tens will neither make eight units, nor eight tens, any more than 

oranges and 5 apples will make 8 apples, or 8 oranges. In lil 

manner it is plain that 7 tens and 2 hundreds will neither mal 

9 tens, nor 9 hundreds. 

Obs. The object of writing units under tmitSf tens under tens^ &c., is 
prevent mistakes which might occur fiom adding differeni orders to each othi 

52* When the sum of a colunm does not exceed 9, it will I 

noticed, we set it imder the column added ; but if it exceeds 

we set the units or right hand figure under the column addei 

and reserving the tens or left hand figure, cdd it to the ne^ 

column. In adding the la^st column on the left, we set down tl 

whole sum, 

Obs. The process of reserving ike tens, or left hand figwe, and adding it 
the next column, is called carrying tens, 

53* The principle of carrying may be illustrated in the foUov 
ing manner. 

Take, for instance, the last example, 7864 
and adding as before, write the sum of 4952 
each column in a separate line. Thus, 8273 
the simi of the units' column is 9 uniti^ ; 
the sum of the tens' column is 18 tens, or 
1 hundred and 8 tens ; the sum of the 
hundreds' column is 19 hundred, or 1 
thousimd 9 hundred; the sum of the 16089 Amount, 



9 sum 


of unit 


18* " 


" ten 


19»# « 


" hun< 


14*»» " 


" thoi 



■ l.fcl 



QuiiT^-Why not add flgaies of diArent oidan tofstlMr 1 
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thousands' column is 14 thousand. Now, addm^ tliese results 
together as they stand, units to units, tens to tens, &c., the amount 
is 16089 bushels, which is the same as in the solution above. 

Thus, it is evident, when the sum of a column exceeds 9, the 
right hand figure denotes units of the same order as the column 
added, and the tens or left hand figure denotes imits of the next 
higher order. Hence, 

The reason we carry the tens or left hand figure to the next 
column, is because it is of the same order as the next column, and 
figures of the same order must always be added together, (Art. 61.) 

Obs. 1. The reason for setting down the wh4)le sum of the last or left hand 
column, is because there are no figures in the next order to which the left 
hand figure can be added. It is, in fact, carrying it to the next column. 

2. From the preceding illustration it will also be seen, that the object of 
beginning to add at the right hand is, that we may carry ihs tens, as we pro- 
c^d in the operation. 

5 4* From the preceding illustrations and principles we de- 
rive the following 

GENERAL RULE FOR ADDITION. 

I. Write the numbers to be added, under each other ; so that 
units mag stand under units, tens under teas, dtc, (Art. 51. Obs.) 

II. Begin at the right hand, and add each column separately. 
When tlie sum of a column does not exceed 9, write it under the 
column ; but if the sum of a column exceeds 9, write the units* 
figure under the column added, and carry the tens to the next 
column. (Arts. 52, 53.) 

III. Proceed in this manner through all the orders, and set dorim 
the whole sum of the Uist or left hand column, (Art. 53. Obs.) 

55* Proof. — Beginning at the top, add eojch column doum^ 
wards, and if the second result is the same as the first, the work is 
supposed to be right, 

QjsxvT. 54. — How do you write numbers to be added ? Why place units under units, &e. 1 
Wbere do you begin to add 1 When the sum of a column does no exceed 9, what do you 
do with it 1 When it exceeds 9, how proceed ? What is meant by carrying the tentl 
Why carry the tens to the next column 1 Why begin to add a the riffht hand 1 What 
do you do with the sum of the last column 1 56. How is additiof proved 1 
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Note. — ^The object of beginnmg at the top and adding downwards, is that 
the figures may be taken in a different order from that in which they were 
added before. The order being reversed, the presumption is, that any mistake 
which may have been made will thus be detected ; for it can hardly be sup- 
posed that two mistakes exactly equal will occur. 

56. Second Method — Cut off the bottom line, and find the 
sum of the rest of the numbers ; then add this sum and the bot- 
tom line together, and if the second result is the same as the first, 
the work is supposed to be right. 

Note. — 1. This method of proof depends on the axiom, that the wJhoU of a 
quantity is equal to the sum of all its parts. (Ax. 11.) 

2. The method of cutting off the top line, and afterwards adding it to the 
sum of the others, is objectionable on account of adding the numbers in the 
same order as they were added in the solution. (Art 55. Note.) 

57. Third Method. — ^From the amourU, subtract aU the given numbers but 
one, and if the remainder is equal to the number not subtracted, the work may 
be supposed to be right 

Note. — ^This method supposes the pupil to be acquainted with subtraction 
before he commences this work. It is placed here on account of the con- 
venience of having all the methods of proving the rule together. 

5S. JFburih Method.* — Cast the 9s out of each of the given numbers sepa- 
rately, and place each excess at the right of the number. Then cast the 9s 
out of the sum of these excesses ; also cast the 9s out of the amount ; and if 
these two excesses are equal, the work may be supposed to be right. 

Note. — 1. This mode of proof is based on a peculiar property of the number 9. 
For Its illustration and demonstration, see Art. 161, Prop. 14. 

2. To cast the 9s out of a number, begin at the left hand, add the digits, 
together, and, as soon as the sum is 9 or over, drop the 9, and add the remain- 
der to the next digit, and so on. For example, to cast the 9s out of 4626357, 
wp proceed thus: 4 and 6 are 10 ; drop the 9 and add the 1 to the next figure. 
1 and 2 are 3, and 6 are 9 ; drop the 9 as above. 3 and 6 are 8, and 7 are 
15 ; dropping the 9, we have 6 remainder. 

EXAMPLES FOR PRACTICE. 

59« Ex. 1. A man paid 2468 dollars for his farm, 1645 dollan 
for a house, 865 dollars for stock, and 467 dollars for tools; how 
much did he pay for the whole ? 

2. A produce merchant, bought 5 cargoes of corn ; the first con- 

QuBST.— iVbte. Whj add the colamzui downwards, instead of upwards ? Can addittw 
lie proved by any other methods ? 

* WaUis' Arithmetic Oxford 14S67. 
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tained 6Y25 bushels, the second 7208, the third 5047, the fourth 
12386, and the fifth 10391 bushels: how many bushels did he 
buy? 

3. A tav€»m-keeper bought six loads of hay which weighed aJ3 
follows: 1725 pounds, 2163 pounds, 1581 pounds, 1908 pounds, 
2340 pounds, and 1879 pounds: what was the weight of the 
whole ? 

4. A man gave 5460 dollars to his oldest son, to the next 4065, 
o the next 6750, to the next 8000, and to the youngest 7276 

dollars : how much did he give to all ? 

5. A merchant, on settling up his business, found he owed one 
creditor 176 dollars, another 841 dollars, another 1856 dollars, 
another 2370 dollars, another 840 dollars: what was the amount 
of his debts ? 

6. The state of Maine contains 32400 square miles ; New Hamp- 
shire, 9500 ; Vermont, 9700 ; Massachusetts, 7800 ; Rhode Island, 
1251 ; and Connecticut, 4789 : how many square miles are there 
in the New England States ? 

7. The state of New York contains 46220 square miles ; New 
Jersey, 7948 ; Pennsylvania, 46215 ; and Delaware, 2068 : how 
many square miles are there in the Middle States ? 

8. The state of Maryland contains 10755 square miles ; Yirginia^ 
65700; North Carolina, 51632; South Carolina, 31565 ; Georgia, 
01683; Florida, 56336; Alabama, 54084; Mississippi, 49356; 
Louisiana, 47413 ; and Texas, 100000 : how many square miles 
are there in the Southern States ? 

9. The state of Tennessee contains 41752 ; Kentucky, 40023 ; 
Ohio, 40500 ; Michigan, 60537 ; Indiana, 35626 ; Illinois, 56506 ; 
Missouri, 70050: Arkansas, 64617; Iowa, 173786; and Wiscon- 
sin, 92930; how many square miles are there in the Western 
States? 

10. What is the whole number of square miles in the United 
States ? 

11. What is the sum of 75234+41015+19075+176+88360 
+10040? 

12. What is the sum of 250120+30402+7860+466000 + 
10046+66046? 
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13. What is the Bum of 85046+90045+412260+126781 + 
4060+273048? 

14. What is the sum of 1500267+45085+4062+4780400+ 
90276+89760841 ? 

15. What is the sum of 46702125+67070420+670856+ 
4230825+750642+8790845 ? 

16. What is the sum of 825760842+36620476+7800490+ 
467243+98371+6425+740 ? 

17. What is the sum of 2603+37621+475290+1223729 + 
10671840+275600312? 

' 18. What is the sum of 463270+2500+7200342+10271 + 
426346+6200705? 

19. What is the sum of 80429+7562346+700100+85261798 
+4000101+3007002? 

. 20. What is the sum of 756+849+934+680+720+843 + 
667689+989876498+8045686+807266780! 

21. What is the sum of 6467+29301+82406+7589+63489 
+101364+46746 ? 

22. Add together 786, 840, 910, 403, 783, 650, 809, 670, 408, 
810, and 652. 

23. Add together 16076, 260763, 7661, 830664, 293106, 
2637104, and 316725. 

24. Add together 266, 40, 761, 302, 76, 831, 26, 43, 621, 340, 
and 510. 

, 26. Add together 493742, 66710607, 23461, 400072, 6811004, 
8999003, and 26601. 

26. Add together 629406, 7629, 31000401, 263012, 1300612, 
890217, and 13268. 

27. Add together 286013, 4016702, 1971342, 6894680, 28945, 
and 2624302. 

28. Add together 460167, 296346, 84634123, 64206, 9678108, 
and 1931456. 

29. Add together 432678902, 310046734, 2167006, .^27861 
nd 293000428. 
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COUHrriNG-ROOM SZBBCISES. 

60« To tlie accountant as well as the mathematician, accuracp 
and expertness in adding, are indispensable. These attainments can 
be acquired only by frequent exercises in footing up long columns 
of figures. 

Note. — 1. Instead of saying 4 and 8 are 12, and 2 are 14, 30. ' 

and 7 are 21, and 4 are 25, &c., a skilful accountant, per- 86015 

foiming the addition at a glance, simply pronounces the 25163 

results. Thus, four, twelve, twenty-one, thirty-one, (4+6 85057 

=10,) thirty-seven, forty-seven, (7+3=10,) fifty-two. 12236 

2. When two or three figures taken together make 10, as 43026 
6 and 4, or 2, 3, and 5, &c., it accelerates the process to 67084 
add tiieir sum at once. A little practice vnll enable the 21167 
student to run up a long column of figures with as much 54042 
facility almost as he can count. 42158 

3. When the columns are long, accountants sometimes 24034 

set the figure to be carried below the other figure under the 459982 Aiis, 
column added. Thus, the sum of the first column in the 3045 Car. 

example above being 52, set the 5 (the figure carried) be- 
i.owthe 2. The sum of the second column being 48, set the 4 below the 8, &c. 
This method saves much time in reviewing an operation, and also enables US| 
when interrupted, to resume the process where we left ofi*. 

Required the amount of each of the following examples : 



31. 


32. 


33. 


34. 


Dollars. 


Dollars. 


Yards. 


Pounds. 


2425 


46,519 


607,263 


421,536 


3282 


32,271 


232,012 


310,101 


2793 


17,436 


211,849 


797,019 


2354 


81,587 


380,436 


233,680 


4262 


28,333 


578,551 


124,402 


9158 


52,745 


231,349 


255,353 


2653 


23,052 


145,763 


852,057 


8424 


20,158 


605,037 


618,041 


1266 


71,232 


760,155 


100,266 


8742 


39,464 


357,676 


971,134 


2126 


18,643 


544,844 


536,920 


5387 


42,027 


276,232 


703,352 


Jns. 47872 


73,235 


803,383 


420,503 


Car. 465 


24,103 


725,918 


312.675 



as 
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% 48,087 
272,465 
530,634 
109,871 
693,036 
764,543 
323,638 
428,432 
389,763 
210,045 
760,806 
636,215 
263,734 
251,600 
575,453 
807,720 
930,046 
174,173 
626,245 
342,734 



36. 
460,375 
841,681 
239,724 
763,256 
437,891 
825,432 
285,678 
310,720 
403,521 
687,489 
324,061 
530,724 
623,452 
487,638 
290,731 
803,256 
731,463 
379,574 
823,156 
928,348 



37. 

963,172 
300,725 
463,248 
721,003 
387,356 
241,653 
603,280 
532,176 
278,321 
829,248 
171,320 
206,782 
461,027 
689,203 
248,639 
730,461 
672,398 
246,175 
928,340 
731,629 



38. 
849,662 
361,728 
412,381 
635,403 
872,545 
406,223 
294,867 
811,230 
576,037 
213,744 
764,368 
305,216 
436,720 
823,284 
217,436 
692,301 
243,762 
731,445 
429,374 
684,569 



61* Accountants often acquire the habit of adding two col- 
umns of figures at a time. The power of rapid addition is easily 
acquired, and is well worthy the attention of the student. The 
foUowing examples will illustrate the principle. 

39. What is the sum of 312817+627236 + 141625+462415 
+ 251818+234112? 



Taking the two right hand columns, we 
say, 12 and 18 are 30, and 15 are 4r and 
25 are 70, and 36 are 106, and 17 are 123 
Set down the 23 under the columns added, 
and carry the 1 or left hand figure to the 
column of hundreds. Proceed in the same 
manner with the other columns. 



Operation. 
312817 
627236 
141625 
462416 
251818 
23411 2 
Ans. 1930023 
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(41.)* (42.) 


(43.) (44.) 


(45.) • 


(46.) 


21 22 


44 1325 


2610 


344235 


30 13 


20 1510 


1511 


402321 


11 40 


25 1314 


1021 


141511 


13 25 


17 3141 


1115 


201250 


20 14 


50 1016 


1613 


154036 


16 11 


14 2233 


4020 


132212 


81 33 


16 1224 


1316 


181714 


16 45 


28 2415 


1233 


213025 


12 12 


11 1830 


2515 


111817 


17 20 


14 1814 


1718 


161518 


23 18 


37 1621 


2142 


432733 


What was the amount of exports 


and imports < 


of the United 


States in 1840, and of sliipping in 1842 ? 






(47.) 


(48.) 


(49.) 


States. 


Exports. 


Imports. 


Shipping. 


Maine, . Dolls. 1,018,269 Dolls. 628,762 


T. 281,930 


N. Hampshire, 


20,979 


114,647 


23,921 


Vermont, 


305,150 


404,617 


4,343 


Massachusetts, 


10,186,261 


16,513,858 


494,895 


Rhode Island, 


206,989 


274,534 


47,243 


Connecticut, . 


518,210 


277,072 


67,749 


New York, 


34,264,080 


60,440,750 


518,133 


New Jersey, . 


16,076 


19,209 


60,742 


Pennsylvania, 


6,820,145 


8,464,882 


113,669 


Delaware, 


37,001 


802 


10,396 


Maryland, . . 


5,768,768 


4,910,746 


106,856 


Dist. of Columbia, 


753,923 


119,852 


17,711 


Virginia, 


4,778,220 


545,085 


47,536 


North Carolina, 


.387,484 


252,532 


31,682 


South Carolina, 


10,036,769 


2,058,870 


23,469 


Georgia, 


6,862,959 


491,428 


16,536 


Alabama, 


12,854,694 


574,651 


14,577 


Louisiana, 


34,236,936 


10,673,190 


144,128 


Ohio, 


991,954 


4,915 


24,830 


Michigan, 


162,229 


148,610 


12,323 


Florida, 


1,858,850 


190,728 


7,286 
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60. The appropriations of the Q-overnment of the United States, 
for 1847, were as follows : for the Civil and Diplomatic expenses 
4,442,790 dolls.; for the Army and Volimteers 32,178,461 
dolls. ; for the Navy 9,307,968 dolls. ; for the Post Office De- 
partment 4,145,400 dolls. ; for the Indian Department 1,364,204 
dolls.; for the Military Academy 124,906 dolls.; for building 
Steam Ships 1,000,000 dolls. ; for Revolutionary and other Pen- 
•iions 1,358,700 dolls. ; for concluding Peace with Mexico 3,000, 
kOO dolls.; for Light Houses 618,830 dolls.; Miscellaneous 
640,243 dolls. What was the amount of all the appropriations ? 

62* It may sometimes be convenient for the learner, as well 
as gratifying to his curiosity, to be able to add numbers expressed 
by the Roman Nocation. 

51. A man paid MDCCCLXXXIII dollars for a farm, 
DCCXXIIII dollars for stock, and CCCLXVIIII dollars for 
tools : how much did he pay for all ? 

Beginning at the right hand, we proceed thus : Operation. 

four Is and four Is are eight, and three Is make MDCCCLXXXIII dolls, 
eleven, which is equal to two Vs and I. We set DCCXXIIII dolls, 

down the I, and adding the two Vs to one V CCCLXVII II dolls, 

makes fifteen, which is equal to X and V. Set- MMDCCCCLXXVl dolls, 
ting down the V, we count in the X with the 

other Xs, and find they make seven Xs or seventy, which is expressed by I. 
and XX. We set down the two ^s, and adding the L to the other Ls, il 
makes three Ls, or one hundred and fifty, which is expressed by C and L:- 
Setting down the L, and counting the C with the other Cs. we have nine Cs 
or nine hundred, which is expressed by D and CCCC. We set down the four 
Cs, and counting the D with the other Ds, it makes three Ds or fifteen hun- 
dred, which is expressed by M and D. We set down the D, and adding the 
M to the other M, we have two Ms, which we set down on the left of the other 
letters. Hence, 

63. To add numbers expressed by the Roman Notation. 

Beginning at the right hand, count all the letters of each kind iO" 
gether ; set down the result, and carry on the principle that five la 
make one V ; two Vs, one X ; Jive Xs, one L, <fec. 

Obs. The teacher can extend the exercises in the Roman Notation as 1*. 
as he may deem it expedient. A single example is sufl5cient to illustrate the 
principle, and to shov that the Roman is greatly inferior to the Arabic method 
in its adaptation to business calculations. 
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SECTION III. 

SUBTRACTION. 

Art. 65« Ex. 1. A merchant bought 37 barrels of floury axid 
afterwards sold 12 of them : how many barrels had he left? 

Solution. — 12 barrels from 37 barrels leave 25 barrels. 

Ans, 25 barrels. 

Ob8. It will be perceived, that the object in this example, is to Jind the dtf" 
ference between two numbers. 

66. The process of finding the differerice between two numbers 
is called Subtraction. 

The difference, or the answer to the question, is called the 
Remainder, 

Obs. 1. The number to be subtracted is sometimes called the svUrahend^ 
and the number from which it is subtracted, the minuend, 

2. Subtraction, it will be perceived, is the reverse of addition. Addition 
unites two or more numbers into one single number ; subtraction, on the other 
hand, separates a number into two parts. 

3. When the given numbers are of the sarne denomination^ the operation is 
called Simple Subtraction. (Art. 50. Obs.) 

Ex. 2. What is the difference between 5364 and 9387 ? 

Write the less number under the greater, Operation, 
units under units, tens under tens, <fec. Then, 9387 

beginning at the right hand, proceed thus: 5364 

4 units fitom 7 units leave 3 units. Write 4023 Rem, 

the 3 in the units' place, under the figure subtracted. 6 tens 
from 8 tens leave 2 tens ; set the 2 in tens* place. 3 hundred 
from 3 hundred leave hundred ; we therefore write a cipher in 
himdreds' place. 5 thousand from 9 thousand leave 4 thousand; 
set the 4 in the thousands* place. The answer is 4023. 

Q.DB8T. — 66. What is subtracUon ? What is the diffisrence or answer called 7 Oh§ 
What is the number to be subtracted sometimes called 1 The number from which it It 
■obtmcted 1 Of what is subtraction the reverse 1 When the given numbers are of tin 
denomination, what is the operation calied ? 
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67* It will be observed, that we subtract units from units, 
tens from tens, <fec. ; that is, we subtract figures of the same order 
from each other. This is done for the same reason that we add 
figures of the same order to each other. (Art. 51.) 

Obs. The Uss number is written under the greater ^ simply for convenience 
in subtracting ; and units are placed under units, tens under tens, dec., to avoicl 
miotakes which might occur from taking different orders from each other. 

68* It often happens that a figure in the lower number i 
Uurger than that above it, and consequently cannot be taken 
from it. 

Ex. 3. What is the difference between 94 and 66 ? 

Analytic solution. It is manifest that we cannot take 6 

94=80+14 units from 4 units, for 6 is larger than 4. 

56=50+6 To obviate this difficulty, we may take 

Mem. 38=30+8 1 ten from the 9 tens, and uniting it 

with the 4 units, the upper number will become 8 tens and 14 
units, or 80+14. Separating the lower number into the parts of 
which it is composed, it becomes 5 tens and 6 units, or 50+6. 
Now, subtracting as in the last example, 6 from 14 leaves 8, 50 
from 80 leaves 30. The answer is 30+8, or 38. Or, we may 
simply take 1 ten from the 9 tens, and adding it, mentally, to the 
4 imits, say 6 from 14 leaves 8 ; set the 8 under the figure sub- 
tracted. Then, having taken 1 from the 9 tens, we have but 8 
left, and 5 from 8 leaves 3. The answer is 38. 

Proof. — 38+56=94; that is, the sum of the remainder and 
smaller number being equal to the larger, the answer is right. 
Hence, 

69. When a figure in the lower nimiber is larger than that 
above it ; take 1 from the next higher order in the upper number, 
and add it to the upper figure ; from the sum subtract the lower 
figure, and diminishing the next upper figure by 1, proceed as 
before. 

Obs. 1. The process of taking one from the next higher order and adding i| 
to the figure from which the subtraction is to be made, is called homnoing ten. 
It is the reverse of carrying. 

Quest.— 67. What orders of figures do you subtract firom each other 1 Wh) M 
tract different orders from each other 1 
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2. This method of borrowit^^ it ^rill be seen, does not affea. the difference 
between the two given numbers ; for, it is simply transposing a part of one 
Older to another order in the same number, which, it is obvious, will neither 
iiicrease nor diminish its value. 

3. It may be asked, how can we take (me from the figure in the next higher 
order, when that figure b a cipher ? How can nothing lend anything, and how 
can nothing be diminished hj one? The explanation of this apparent contra- 
diction is this : when the next figure is a cipher, we go to the next higher 
column stili, and take one^ which, added to the figure in the next lower ov ler, 
makes ten; we then take OTie from the ten and add it to the upper figure, ami 
|Ut)ceed as before. 

7 0« There is another method of borrowing, or rather of pay- 
ing, which, though perhaps less philosophical than the preceding, 
IS more convenient in practice, especially when the figures in the 
next higher orders are ciphers. Thus, in the last example, adding 
10 to the upper figure, it becomes 14, and 6 from 14 leaves 8. 
Set down the 8 as before. Now, instead of diminishing the next 
upper figure by 1, if we add 1 to the next figure in tlie lower 
number it becomes 6 tens ; and 6 from 9 leaves 3, which is the 
same as 6 from 8. The answer is 38, the same as before. Hence, 

71. When a figure in ihQ, lower number is larger than that 

above it, add 10 to the upper figure, and to compensate this, add 

1 to the next left hand figure in the lower number. 

Obs. 1. This method of borrowing depends on the self-evident principle, 
that if any two numbers are equally increased^ their difference will not be 
altered. That the two given numbers are equally increased by this process, 
is evident firom the fact that the 1 added to the lower number is of the next 
superior order to the 10 added to the upper number, and is therefore equal 
to it. (Art. 35.) 

2. The reason that we borrow 10, instead of 8, or 12, or any other number, 
is because the radix, or ratio of increase, in the Arabic notation, is 10. (Art. 
36.) • If the radix of the system were 8, it would be necessary to borrow 8 ; 
if 12, it would be necessary to borrow 12, &c. 

3. On account of borrowing, the learner will perceive it is always necessary' 
to begin to subtract at the right hand. 

Ex. 4. A man bought a house for 23006 dollars, and sold it for 
21128 dollars : how much did he lose by his bargain ? 
Operation. Proof. 

Cost 23006 dolls. 21128 Less number. 

Rec'd. 21128 dolls. 1878 Remainder. 

Ans. 1878 dolls. 23006 Larger number. 

T.H. ^ 
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7 2* From the preceding illustrations and principles we derive 
the following 

GENERAL RULE FOR SUBTRACTION. 

I. Write the less number under the greaiter, so that units iTiay 
stand under units, tens under tens, dc. (Art.* 6 7. Obs.) 

II. Beginning at the right hand, subtract each figure in the lotoer 
number from the figure above it, and set the remainder directly 
Mider the figure subtracted. (Art. 71. Obs. 3.) 

III. When a figure in the lower number is larger than that above 
%t, add 10 tt the upper figure ; then subtract as before, and add 1 
to the next figure in the lower number, or consider the next upptsr 
figure 1 less than it is, (Arts. 69, 70. Obs. 1, 2.) 

73. Proof. — Add the remainder to the smaller number ; and 

if the sum is equal to the larger number, the work is right, 

Obs. This method of proof depends upon the principle, that the diffsrence 
between two numbers being added to the less^ the sum must be epud to the 
greater. For, the difference and the less number are the two parts into which 
the greater is separated, and the whole of a quantity is equal to the sum of aU 
Us parts. (Ax. 11.) 

7 4. Second Method. — Subtract the remainder from the greater 
of the two given numbers ; and if the difference is equal to the 
less number, the work is right. 

"75. Third Method. — Cast the 98 out of the larger number, and place the 
excess at the right. Next, cast the 9s out of the smaller number, and also 
out of the remainder ; then cast the 9s out of the sum of these two excesses, 
and if this last excess is the same as the excess of the larger number, the work 
may be supposed to be right. Thus, 

Ex. 5. From 7843 Excess of 9s in the greater number is 4 

Take 5675 « " " less " is 5 i 

i?<?m. 2l68 " " " remainder is 8 i Now, 8-|-5=13, 

and the excess of 9s in 13 is 4, the same as that of the greater number. 

■ i 1 

QiTKST.— 73. How do you write numbers for subtraction 1 Why write the less numbef 
under the greater ? Why place units under units, &c. ? Where do yon begin to subtract ? 
mien a figure In the lower line is larger than that above it, how do you proceed 1 What 
is meant by borrowing ten 1 How many methods of borrowing are mentioned 1 lUustrattt 
the first method upon the black-board. How does it appear that this method of borrowing 
does not aflect the difference between the two given numbers 1 Explain the seconJ me- 
thod. - Upon what principle does this method depend 1 Why do yoi borrow 10, Instead 
of 8, or 13, or any other numberl Why do you begin to subtract at the right hand 1 
73. How is subtraction proved 1 Ob». Upon what principle does this method of proof de> 
peadl Can snbtiaction be proved by any other methods ? 
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Note. — This methid of proof depends on the same property of the number 
9, as that in addition. (Art. 58. Note.) For, since the sum of the smaller 
number and remainder is equal to the larger number, it follows that the 
excess of 9s in the lai^er number must be equal to the excess of 9s in the 
remainder and smaller number together. 

EXAMPLES FOR PRACTICE. 

76. Ex. 1. A merchant bought a ship for 36270 dollars, and 
f »ld it for 42365 dollars : how much did he make by his bargain ? 

2. A miller bought 46235 bushels of wheat, and ground 17251 
J'lshels of it : how many bushels had he left ? 

3. A speculator laid out 50000 dollars in wild land, and after- 
wards sold it at a loss of 19046 dollars : how much did he get for 
his land ? 

4. A man owning a block of buildings worth 155265 dollars, 
keeps it insured for 109240 dollars : how much would he lose in 
case the buildings should be destroyed by fire ? 

5. The distance from the Earth to the Sun is 95000000 of 
miles ; the distance of Mercury is only 37000000 : how far is 
Mercury from the Earth ? 

6. The imports of Massachusetts in 1840, were 16,513,858 
dollars, the exports were 10,186,261 dollars : what was the ex- 
cess of her imports over her exports ? 

7. The imports of New York in 1840, were 60,440,750 dol- 
lars, the exports were 34,264,080 dollars : what was the excess 
of her imports over her exports ? 

8. The imports of Pennsylvania in 1840, were 8,464,882 dol- 
lars, the exports were 6,820,145 dollars : what was the excess of 
her imports over her exports ? 

9. The imports of South Carolina in 1840, were 2,058,870 
dollars, the exports were 10,036,769 dollars : what was the ex- 
cess of her exports over her imports ? 

10. The imports of Alabama in 1840, were 574,651 dollars, 
the exports were 12,854,694 dollars : what was the excess of her 
exports over her imports ? 

11. The imports of Louisiana in 1840, were 10,673,190 dol- 
lars, the exports were 34,236,936 dollars : what was the excesa 
of her exports over her imports ? 
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12. The tonnage of the United States in 18«, was 2069857, 
in 1846 it was 2500000 : what was the increase in 4 years? 

13. 14. 16. 

From 253760 3856031 54903670 

Take 104523 462702 504089 

16. 9876102—1050671. 28. 10000000—999999. 

17. 4006723—6001. 29. 99999999—100000. 

18. 3601900—1000000. 30. 83567000—438567. 

19. 5317004—3566. 31. 40600066—7632. 

20. 1000000—456321. 32. 56409250—1057246. 

21. 2035024—27040. 33. 20030000—72534. 

22. 45563075—460001. 34. 83175621—5256360. 

23. 67030001—300452. 35. 70301604—250041. 

24. 73256300 — 436020. 36. 60050376—6849005. 

25. 66037431—736671. 37. 34200591—8888888. 

26. 80200430—250. 38. 87036762—753017. 

27. 96631768—873625. 39. 95246300—9438675. 

40. From 6764+3764 take 6500+2430. 

41. From 2890+8407 take 4251+3042. 

42. From 7395+40.36 take 8297+1750. 

43. From 8404+7296 take 3201—1562. 

44. From 6008+9270 take 5136—2362. 

45. From 9234+6850 take 9320 — 4783. 

46. From 8564—2573 take 44« 1—1736. 

47. From 7284—5362 take 6046—6729. 

48. From 9561—4680 take 7352—6178. 

49. From 8630—1763 take 2460+1743. 

50. From 7561—2846 take 1734+2066. 
61. From 9687—3401 take 3021 + 1764. 

62. A man having 55000 dollars, paid 7620 dollars forahoubt, 
8260 dollars for furniture, 2375 dollars for a library, and in- 
rested the balance in bank stock : how much stock did he buy ? 

53. A gentleman worth 163250 dollars; bequeathed 15200 dol- 
lars apiece to his two sons, 16500 dollars to his daughter, ami to 
his wife as much as to his three children, and the remainder to a 
hospital ; how much did his wife receive, and how much the hos- 
pital? 
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54. A man bought three fanns : for the first he paid 6260 dol- 
lars, for the second 3585, and for the third as much as for the 
first two. He afterwards sold them all for 15280 dollars: did he 
make or lose by the operation ; and how much ? 

55. What number is that, to which 3425 being added, the sum 
will be 175250? 

56. A man being asked how much he was worth, replied, if 
you will give me 325263 dollars, I shall have two millions of dol- 
lars : how much was he worth ? 

67. A jockey gave 160 dollars for a horse, and meeting an ac- 
quaintance swapped with him, giving 37 dollars to boot ; meeting 
another, he swapped and received 28 dollars to boot ; he finally 
swapped again and gave 78 dollars to boot, and then sold his last 
horse for 140 dollars : how much did he lose by all his bargains ? 

68. A speculator gained 3560 dollars, and afterwards lost 2500 
dollars ; at another time he gained 6283 dollars, and then lost 
3450 dollars : how much more did he gain than lose ? 

69. A man bought a house for MDCCCCXXXVII dollars, and 
sold it for DCXVIIII dollars less than he gave : how much did 
he sell it for ? 

We peiceiye that the IIII in the lower number Operation, 

cannot be taken from II in the upper number ; MDCCCCXXXVII dolls, 
we therefore borrow a V, which added to the II, DCXVIIII dolla. 

makes IIIIIII ; then IIII from IIIIIII, leaves Ans. MCCCXVIII dolls. 
Ill, which we set down. Now since we have 

borrowed the V in the upper number, there are no Vs left from which we con 
take the V in the lower number. We must therefore borrow an X ; but X is 
equal to VV ; and V from VV leaves V, which we set down. Having bor- 
rowed an X from the upper number, there are but XX left, and X from XX 
leaves X. C from CCCC leaves CCC. D from D leaves nothing. And 
nothing from M leaves M. Hence, 

77. To subtract numbers expressed by the Roman Notation, 
Write the less number under tke greater; then^ beginning at the right hand, 
take the number in the lower line from that expressed by the same letters in the 
upper Tintf, and set the remmnder below. If the number in the lower line it 
larger than thai expressed by the same letters in the upper line^ borrow a letter 
next higher and add it to the nurtiber in the upper line ; then subtract as befert^ 
observing to pay when you borrow as in subtraction of figures, (Art 72.) 

Obs. Other examples expressed by the Roman Notation, can be added \/y 
the teacher, if deemed expedient. 



i. 
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SECTION IV. 

MULTIPLICATION. 

Abi . 79* Ex. 1. What will 3 melons cost, at 15 cents apiece 
Analysis.— Ji 1 melon costs 15 cents, 8 melons will cost 3 times 
15 cents ; and 3 times 15 cents are 45 cents. Ans. 45 cents. 
2. What will 4 sleighs cost, at 21 dollars apiece ? 

Analysis, — ^Reasoning as before, if 1 sleigh costs 21 dollars, 4 
sleighs wiH cost 4 times as much; and 4 times 21 dollars are 
84 dollars. Ans. 84 dollars. 

Obs. It is obvious that 3 times 15 cents is the same as 15 cent»-|-15 cents 
-|-15 cents, or 15 cents added to itself 3 times ; and 4 times 21 dollars is the 
same as 21 dolls.-|-21 dolls.4-21 dolls.4-21 dolls., or 21 dollars added to itself 
4 times. 

80« This repeated addition of a numher or quantity to itself, u 
called Multiplication. 

The number to be repeated, or multiplied, is called the MulU- 
plicand. 

The number by which we multiply, is called the multiplier; 
and shows how m/my times the multiplicand is to be repeated. 

The number produced, or the answer to the question, is called 
the product. Thus, when we say, 8 times 12 are 96, 8 is the 
multiplier, 12 the multiplicand, and 96 the product. 

81* The multiplier and multiplicand together are often called 
factors, because they m^ake or produce the product. 

Obs. 1. The term factor is derived from a Latin word which signifies a 
Mgenty a doeVj or prodiuxr. 

2. When the multiplicand denotes things of one denominatum cnly^ the ope- 
ration is called Simple Multiplication, 

Quest.— 80. What is multiplication 1 What Is the number to be repeated called 1 
What the number by which we multiply? What does the multiplier show? What Is 
iie number produced called ? 81. What are the multiplicand and multiplier togetbai 
«Ued 1 Why ? Obt. What does the term factor signify ? 
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AM«. — Thii Table was inTGDled by Pythagoras, and U thsrefoie laaietiiiiM 
called the Pythagortan Table. 

The pofdl will find audgtanca in leBming the Multiplicalion Table t^ ob 
•eiving the fidlowiiig paiticulars. 

1. Tbe leveral remits of mul[ipl;ing by 10 are formed by aimply adding a 
dpher to tbe figure that ia to be multiplied. Tbos, 10 times 2 are 20, 10 times 
3 are 30, &c. 

3. The result! of multiplying by 5 terminate in 5 and 0, alternately. Hiiw, 
6 times 1 are 5, S times 3 are 10, 5 times 3 are IB, Sk. 

3. The fiiM nine results of multiplying by 11 are formed by repeating tbs 
Ggaie to be multiplied. Thus, II times 3 are 33; 11 times 3 are 33, Ac. 

4. In tbe successive results of multiplying by 9, the right hand figure regn- 
larlj decreases by 1, and the left hand figure regularly increases b; 1. Thus, 
9 times S are IS; 9 times 3 are 37 ; 9 times 4 are 36, &c. 

S2a Multiplying by I, is taking tbe multiplicand once: Wvis, 
i multiplied by 1=4. 

Multiplymg by 2, is taking the multiplicand tmct : thus, 2 timea 
*, or 4+4=8. 

Mullaplying by 3, is taking the multiplicand three tima : thus, 
$ times 4, or 4+4+4=12, &c. Hence, 

ansT.-aS. Wlwt l> K to lanliiplv by 1 1 By 21 B;3I 
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Multiplying hy any whole number, is taking the multiplicand OM 
many times, as there are units in the multiplier. 

The application of this principle to fractional multipliers will 
be illustrated under fractions. 

Obs. 1. From the definition of BiuMpIication, it is manifest that the prodticl 
IS of the saine kind or denovf,ination as the multiplicand : for, repeating s nuni' 
ber or quantity does not alter, itn nature. Thus, if we repeat dollars, they ars 
stUl dollars ; if we repeil ynft'dSy they^re TtiU yards, dtc. Conseqi^Mtfy, if tbe 
multiylicand is an abstract rvftmber, the product will be an abstra^ ivm^ier; if 
moTiey, the product will be money ; if barrels, barrels, &c. 

il. Every miMiplier is to be considered an abstract numher. In familiar 
.ADguage it is sometimes said, that the price multiplied by the weight will give 
llae value of an article ; and it is often asked how much 25 cents multiplied by 
^5 cents, &c., will produce. " But these are abbreviated expressions, and are 
liable to convey an erroneous idea, or rather no idea at all. If taken literally, 
they are absurd ; for multiplication is repeating a number or quantity a certain 
nwnber of tiTnes. Now to say that the price is repeated as many times as the 
given quantity is heavy, or that 25 cents are repeated 25 cents times, is non- 
sense. But we can multiply the price of 1 pound by a number equal to the 
number of pounds in the weight of the given article, and the product will be 
the value of the article. We can also multiply 25 cents by the number 25 ; 
that is, repeat 25 cents 25 times, and the product is 625 cents. Construed in 
this manner, the multiplier becomes an abstract number, and the expressions 
have a consistent meaning. 

Ex. 3. What will 6 houses cost, at 2341 dollars apiece ? 

Write the numbers on the slate as Operation, 

in the margin, and beginning at the 2341 Multiplicand, 

right hand, proceed thus : 6 times 1 6 Multiplier, 

unit are 6 units ; write the 6 under the Ans, 14046 Dollars, 
figure multiplied. 6 times 4 tens are 24 tens ; set the 4 or right 
hand figure under the figure multiplied, and carry the 2 or left 
band figure "U) the next product figure, as in addition. (Art. 52.) 
6 times 3 hundreds, are 18 hundreds, and 2 to cany make 20 hun- 
dreds ; set the under the figure multiplied, and carry the 2 to 
the -next product as before. 6 times 2 thousands are 12 thou- 
sands, and 2 to carry make 14 thousands. Since there are no 

QuKBT.— What is it to multiply by any wliole number 1 Oha. Of what denominatioa Is 
the prodact? How does this appear 1 What most every multiplier be conaidefed 1 CM 
jrou moltlply by a given weight, a measurei or a sum of money 1 
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more figures to be multiplied, set down the 14 in full as in addi- 
tion. (Art. 63. Obs. 1.) The product is 14046 dollars. 

83* The product of any two numbers will he the same, which- 
ever factor is taken for the multiplier. Thus, 

If an orchard contains 6 rows of trees, and ******* 
each row has 7 trees, as represented by the ******* 
stars in the margin, it is evident the whole ******* 
umber of trees is equal either to the number ******* 
of stars in a horizontal row repeated five times, ******* 
or to the number of stars in a perpendicular row repeated seven 
times, viz. 35. For, 7X5=35, also 5X7=35. 

Obs. 1 . It is more convenient and therefore customary to place the larger nam 
ber for the multiplicand, and the smalZer for the multiplier. Thus, it is easicT 
to multiply 8468946 by 3, than it is to multiply 3 by 8468946, but the product 
would be the same. 

Ex. 4. What will 237 coaches cost, at 675 dollars apiece? 

Since it is not convenient to multi- Ojjeratlon, 
ply by 237 at once, we multiply first 675 Multiplicand, 
by the 7 units, next by the 3 tens, 237 Multiplier, 
then by the 2 hundreds, and place 4725 cost 7 coaches 
each result in a separate line, with 2025* cost 30 " 
the first figure of each line directly 1350** cost 200 " 
under that by which we multiply. 159975 cost 237 " 
Finally, addmg these results togeth- 
er, units to units, &c., we have 159975 dollars, which is the whole 
product required. (Ax. J 1 ,) 

Note. — When the multiplier contains more than one figure, the several pro- 
ducts of the multiplicand into tne Heparate figures of the multiplier, are called 
partial products. 

Obs. 2. The reason for placing the first figure of the several partial products 
nndsr the figure by which we multiply, is to bring the same orders under each 
other, and thus prevent mistakes ih adding them together. (Art. 51.) 

3. The several partial products are added together for the obvious purpose 
3f finding the whole product or answer required. (Ax. 11.) 

QuKST.— 83. Does it make any dilTerence with the result, which of the given 
to taken for the multipUer 7 Ob». Which is usually taken 1 Why 1 
3* 
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84* The principle of carrying the tens in multiplication is the 
same as in addition, and may be illustrated in a similar manner. 
(Art. 63.) Thus, 

Ex. 6. 9382 Mult'd. Or, separating the multiplicand into 

7 Mult'r. the orders of which it is composed, 

rr=units, 9382=9000+300+80+2, 

66*=tens, and 9000 X '7=63000 

21**=hunds. 300X'7= 2100 

63***=thou. 80 X '7= 660 

65674 Product, 2X7 = 14 

Adding these results together, we have 65674 Ans, 

Obs. The reason for always beginning to multiply at the right hand of the 
multiplicand, is that we may carry the tens as we proceed in the operation. 

85* From this illustration it will be observed that imits mul- 
tiplied into imits produce imits ; tens into units, or units into tens, 
produce tens ; (Art. 83 ;) hundreds into units, or imits into hun- 
dreds, produce hundreds, &c. Hence, 

86» Wlien units are multiplied into any order whatever, the 
product will always be of the same order^ as the other figure. 

And universally, the product of any two integers is of the order 
next less than that denoted by the sum of the orders of the two given 
figures. Thus, hundreds into ten^ produce thousands, or the 4th 
/^der, which is one less than the sum of the two given orders. 

Obs. When the multiplier contains more than one figure, it is customary to 
begin to multiply with its units' figure. The result however will be the same, 
if we begin with its hundreds or any other order of the multiplier, and place 
the first figure of the partial products, so that the same orders shall stand 
under each other. 

Mrst Operation. Second Operation. 

1357 1357 

3574 3574 





4071 




-4071 




6785 




6785 




9499 




9499 




6428 




6428 




4849918. 


Prod. 


4849918. Prod. 



QuBiT.— 85. What do units into units produce 1 Units into tens or tens into vnlfif 
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Ex. 6. What is the product of 5690 into 3008 ? 

After multiplyiiig by the 8 units, we next Ojperaium^ 
multiply by the 3 thousands, since there are no 6690 

tens nor hiindreds in the multiplier, and place 8008 

the first figure of this partial product under the 45520 

figure 3 by which we are multiplying. 17070 

17115520 Ans. 

87* From the preceding illustrations aud principles we de- 
rive the following 

GENERAL RULE FOR MULTIPLICATION. 

I. When the multiplier contains but one figure. 

Write the multiplier under the multiplicand, units underumts, 
tens under tens, d:c, (Art. 83. Obs. 1.) 

Begin at the right hand and multiple/ each figure of the mul' 
tiplicand hy the multiplier, setting doton the result and carrying m 
in addition. (Art. 84. Obs.) 

II. When the midtiplier contains more than one figure. 
Multiply eojch figure of the multiplicand hy eajch figure of the 

multiplier separately, beginning with the units, and unite the par' 
tial products in separate lines, placing the first figure of ea^h line di" 
rectly under the figure hy which you multiply, (Art. 86. Obs. 2.) 
Finally, add the several partial products together, and the sum 
will he the whole product, (Art. 83. Obs. 3.) 

88. Proof. — Multiply the multiplier hy the multiplicand^ 
and if the product thus obtained is the same as the other product^ 
the work is supposed to he right, 

Obs. This method of proof depends upon the principle, that the product of 
any two numbers is the same, whichever is taken for the multiplier. (Art 83.) 

89* Second Method, — ^Add the multiplicand to itself as many 

QuBST.— S6. When onits are miUtipUed into any order, what order is the prodnct 1 
When any two integers are multiplied together, of what order is the prodnct 1 87. How 
do yon write the numbers for multiplication 1 When the multiplier contains but one fig 
■re, how proceed 1 Why begin at the right hand of the multiplicand 1 When the muld 
pUer contains more than one figure, how proceed 1 What is meant by partial prodneH f 
Why place the first figure of each partial product under the figure by which yoa multi- 
ply 1 What is to be done with the partial products ? Why add the several partial pio- 
dacts together? Why should this give the whole product? 88. Howls moltiplieallaa 
1 1 Ob§, On what principle does this proof depend 1 

6* 
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times as there are units in the multiplier, and if the product ob- 
tained is equal to the anumnt, the work is right. 
pjote. — ^When the multiplier is smaU^ this is a very convenient mode of proofl 

90. Third Method. — Cast the 9s out of the multiplicand and 
multiplier ; multiply their remainders together, and casting the 
9s out of their product, set down the excess ; then cast the 
9s out of the answer obtained, and if this excess be the same as 
that obtained from the multiplier and multiplicand, the work may 
be considered right. 

Ex 7. Multiply 565 by 356. 

Operation, Proof, 

565 The excess of 9s in the multiplicand is 7. 
356 " " 9s " multiplier is 5. 

3390 7X5=35; and the excess of 9s is 8. 
2825 
1695 
Prod, 201140. The excess of 9s in the Ans. is also 8. 

91. Fourth Method, — Divide the product by one of the fac- 
tors, and if the quotient thus arising is equal to the other fjEictor, 
the work is right. 

T^ote. — This method of proof supposes the learner to he acquainted with 
division before he commences this work. (Art. 57. Note.) It is simply re- 
versing the operation, and must obviously lead us back to the number with 
which we started : for, if a number is both multiplied and divided by the same 
number, its value will not be altered. (Ax. 9.) 

93* Fifth Method* — First, cast the lis out of the multiplicand and multi- 
plier; multiply their remainders together, cast the lis out of the product, and 
set down the excess; then cast the lis out of the answer obtained, and if the 
excess is the same as that obtained from the multiplier and multiplicand, the 
work is right. 

Note. — 1. This method depends on a peculiar property of the number 11. 
For its further development and illustration, see Art. 161. Prop. 18. 

2. To cast the lis out of a number, begin at the right hand, mark the alter- 
nate figures; then from the sum of the figures marked, increased by 11 if 
necessary, take the sum of those not marked, and the remainder will be the 
excess required. Thus to cast the lis out of 39475025, mark the alte^ 
nate figures, beginning at the right hand, 39475025, then the sum of 



QuKST.— Can mnltiplicatioii be proved by any other methods 1 
* Jieslle 8 Philosophy of Arithmetic. 
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5-f^7-f-9=2l. Again, the sum of the others, viz: 2-fS4'4-f3=r 14. Now, 
21 — 14=7, the excess of lis. 

Or, as soon as the sum is 11 or over, we may drop the 11, and add the re- 
mainder to the next digit. Thus, 5 and 7 are 12; dropping the 11, I and 9 
are 10. Again, 2 and 5 are 7, and 4 are 11 ; drop the 11, and there are 3 left. 
Now, 10 — 3=7, the same excess as before. 

Ex. 8. Multiply 237956 by 3728. 

Operation. Proof. 

237956 Excess of lis is 4. > Now, 4X10=40 ; the excess of lit 
3728 " " 10.$ in 40 is 7. 

Atis. -887099968 Excess of lis in the answer is also 7. 

E^UMPLES FOR PRACTICE. 

93« Ex. 1. What will 435 acres of land cost, at 57 dollars 
per acre ? 

2. What cost 573 oxen, at 63 dollars per head ? 

3. What cost 1260 tons of iron, at 45 dollars per ton ? 

4. If a man can travel 248 miles in a day, how far can he 
travel in 365 days ? 

5. If an army consume 645 pomids of meat in a day, how 
muqh will they consume in 115 days ? 

6. If 1250 men can build a fort in 298 days, how long would 
it take 1 man to do it ? 

7. How many rods is it across the Atlantic Ocean, allowin&; 
320 rods to a mile, and the distance to be 3000 miles ? 

8. What is the product of 463 X 45 ? 

9. What is the product of 348X62 ? 

10. What is the product of 793X86 ? 

11. What is the product of 75X42X56 ? 

12. What is the product of 7198X216 ? 

13. 31416X175. 22. 8320900X1328. 

14. 8862X189. 23. 17500x7^2. 

15. 7071X556. 24. 15607x^094. 

16. 93186X4455. 25. 742215^X468. 

17. 40930X779. 26. 9264397x9684. 

18. 12345X686. 27. 4687319X1987. 

19. 46481X936. 28. 95073^0X7071. 

20. 16734X708. 29. 39948123X6007. 

21. 7^*75x757.5. 30. 73885246X6079. 
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81. 61902468X6008. Bl. 68763718X6764. 

82. 67902468X6080. 38. 73084163X7684, 
33. 67902468X6800. 39. 144X144X144. 
84. 12481632X1609. 40. 3861X3861X3861. 
36. 79068026X1386. 41. 79094461x764094. 
36. 92948789X7043. 42. 89648060X972800. 

CONTRACTIONS IN MULTIPLICATION. 

94* The general rule is adequate to the solution of all exam 
pies that occur in multiplication. In many instances, however, 
by the exercise of judgment in applying the preceding principles, 
the operation may be very much abridged. 

95» Any number which may be produced by multiplying two 
or more numbers together, is called a Composite Nurnher, 

Thus, 4, 16, 21, are composite numbers; for 4=2X2; 16^ 
6X3; 21=7X3. 

Obs. 1. The factors which, bemg multiplied together, produce a compodts 
number, are sometimes called the co7nponent parts of the number. 

2. The process of finding the factors of which a given namber is composed, 
is caUed resolving the nvmber irUo factors. 

Ex. 1. Resolve 9, 10, 14, 22, into their factors. 

2. What are the factors of 36, 64, 66, 63 ? 

3. What are the factors of 46, 72, 64, 81, 96 ? 

96» Some ^numbers may be resolved into more than ttoo fac- 
tors ; and also into different sets of factors. Thus, 12=2X2X3; 
also 12=4X3=6X2. 

4. What are the diflferent factors and sets of factors of 8, 16, 
18, 20, 24? 

6. What are the different factors and sets of factors of 27, 32, 
86, 40, 48 ? 

96. a. We have seen that the product of any two numbers is 
the same, whichever factor is taken for the multiplier. (Art. 83.) 
In like manner, it may be shown that the product of any three or 

QuKST.— 95. What is a composite number 1 Obs. What are the factors which produce It 
■ometimes called ? What is meant by resolving a number into factors ? 96. Are niimben 
\ver composed of more thAU two factors 1 96. a. When three or more foctors are to bt 
^ 4ltiplied t)gether, does * make any difference in what order they are taken 1 
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nvore factors will be the same, in whatever order they are multi- 
plied. For, the 'product of two factors may be considered as owe 
%\umhery and this may be taken either for the multiplicand, or the 
multiplier. Again, the product of three factors may be consid- 
ered as one number, and be taken for the multiplicand, or the mul- 
tiplier, &c. Thus, 24=3X2X2X2=6X2X2=12X2=6X4= 
4X2X3=8X3. 

Case 1. — Wlien the multiplier is a composite number, 

6. What will 27 bureaus cost, at 31 dollars apiece? 
Analysis, — Since 27 is three times as much as 9 ; that is, 27=9 

X 3, it is manifest that 27 bureaus will cost three times as much 
as 9 bureaus. 

Operation, 

"Dolls. 31 cost of 1 B, Having resolved 27 into the factors 

9 9 and 3, we find the cost of 9 bureaus, 

Dolls. 279 cost of 9 B. then multiplying that by 3, we have 

3 the cost of 27 bureaus. 
Dolls. 837 cost of 27 B. 

7. What will 36 oxen cost, at 43 dollars per head ? 
Solution. — 36=9X4; and 43X9X4=1548 dolls. Ans, 

Or, 36=3X3X4; and 43 X 3X3X4= 1548 dolls. Ans, Hence, 

97. To multiply by a composite number. 

Resolve the multiplier into two or more factors ; multiply the 
multiplicand hy one of these factors, and this product by another 
factor, and so on till you have inultiplied hy all the factors. The 
last product will he the answer required, 

Obs. The factors into which a number may be resolved^ must not be con- 
founded with the parf^ into which it may be separated. (Art. 53.) The foiroeT 
have reference to multiplication, the latter to addition ; that is, factors must be 
iMtUiplied together, but parts must be added together to produce the given 
number. Thus, 56 may be resolved into two fajdors^ 8 and 7 ; it may be sep- 
arated into two parts^ 5 tens or 50, and 6. Now, 8X7=56, and 50-1-6=56. 

8. What will 24 horses cost, at 74 dollars a head ? 

QuisT.— 97. When the niuUipIier Is a composite number, how do yon proceed ? Ob». 
What is the difference between the fncton into which a number may be rcfolved and tta« 
parts into which it may be separated ? 
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9. What cost 45 hogsheads c^ tobacco, at 128 dollars a hogs 
head? 

10. What cost 64 acres of land, at 160 dollars per acre ? 

11. At 118 shillings per week, how much will it cost a family 
to board 49 weeks ? 

12. If a man travels at the rate of 372 miles a daj, how far 
will he travel in 64 days ? 

13. At 163 dollars per ton, how much will 72 tons of lead cost ? 

14. What cost 81 pieces of broadcloth, at 246 shillings apiece? 
16. What cost 84 carriages, at 384 dollars apiece? 

Case IL — When the multiplier is 1 with ciphers annexed to it, 

98* It is a fundamental principle of notation, that each re 
moval of a figure one place towards the left, increases its valije 
ten times ; (Art. 36;) consequently, annexing 2l cipher to a number 

will increase its value ten tim£S, or multiply it by 10; annexing 
two ciphers will increase its value a hundred tim£s, or multiply it 
by 100 ; annexing three ciphers will increase it a thousand times, 
or multiply it by 1000, &c. Thus, 16 with a cipher annexed, be- 
comes 150, and is the same as 15X10; 16 with tvfo ciphers an- 
nexed, becomes 1600, and is the same as 16X100; 16 with thre^ 
ciphers annexed, becomes 16000, and is the same as 16X1000, 
&G. Hence, 

• 99. To multiply by 10, 100, 1000, &c. 

Annex as many ciphers to the multiplicand as there are ciphen 
in the multiplier, and the number thus formed will h( the product 
required. 

Note, — To aimex means to place after ^ or at the right hand. 

16. What will ten boxes of lemons cost, at 63 shillings per 
box ? Ans. 630 shillings. 

17. How many bushels of com will 465 acres of land produce, 
at 100 bushels per acre ? 

QuBBT.— 98. What is the effect of annexing a cipher to a numl)er1 Two ciphonl 
Three 1 Fourl 99. How do yoa proceed when the multiplier is 10, 100, 1000, tu. t Mu. 
WlMkt Is the meaning of the term annex 1 
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18 Allowing 365 days for a year, how many days are there in 
1000 yeajs? 

19. Multiply 153486 by 10000. 

20. Multiply 3120467 by 100000. 

21. Multiply 52690078 by 1000000. 

22. Multiply 689063457 by 10000000. 

23. Multiply 4946030506 by 100000000. 

24. Multiply 87831206507 by 1000000000. 

25. Multiply 67856006109 by 10000000000. 

Case III. — When the multiplier has ciphers on the nght hana, 

26. What will 30 wagons cost, at 45 dollars apiece ? 

Note. — Any number with ciphers on its right hand, is obviously a compoaita 
number; the significant figure or figures being one factor, and 1, with thi 
given ciphers annexed to it, the other factor. Thus, 30 may be resolved into 
the factors 3 and 10. We may therefore first multiply by 3 and then by 10, 
by annexing a cipher as above. 

Solution. — 45X3=135, and 135X10=1350 dolls. Ans. 

27. How many acres of land are there in 3000 farms, if each 
farm contains 475 acres ? 

Analysis. — 3000=3X1000. Now 475 X Operatim. 

3=1425 ; and adding three ciphers to this 475 

product, multiplies it by 1000. (Art. 99.) 3 

Hence, Ans. 1425000 acres. 

1 00. When there are ciphers on the right of the multipiier. 

Multiply the multiplicand by the significant figures of the multi- 
plier, and to this product annex as many ciphers, as are found on the 
right of the multiplier, 

Ob8. It will be perceived that this case combines the principles of the two 
preceding cases ; for, the multiplier is a composite number, and one of its fao- 
tors is ^ with ciphers armeaxd to it. 

28 How much will 50 hogs weigh, at 375 poimds apiece? 

29 If 1 barrel of flour weighs 192 pounds, how much will 
500 barrels weigh ? 

30. Multiply 14376 by 25000. 

QoBTT.— 100. When there are ciphers on the right of the multiplier, how do yon pr» 
Mcd 1 Obs. What principles does this ease combine 1 
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81. Multiply 350634 by 410000. 

32. Multiply 4630425 by 6200000. 

Case IV. — When the multiplicand has cijphets on the right hand. 

33. What will 37 ships cost, at 29000 dollars apiece? 

Analysis. — 29000=29X1000. But the Operation. 

product of two or more factors is tbe same 29000 

in whatever order they are multiplied. 37 

(Art 96. a.) We therefore multiply 29 203 

by 37, and this product by 1000 by adding 87 

three ciphers to it. Ans, 1073000 dolls. 

Proof. — 29000X37=1073000, the same as before. Hence, 

101* When there are ciphers on the right of the multiplicand. 

Multiply the significant figures of the multiplicand hy the mul- 
tiplier y and to the prodtict annex as m>any ciphers, as are found on 
the right of the multiplicand, 

Obs. When both the multiplier and multipliciuid have ciphers on the right, 
multiply the significant figures together as if there were no ciphers, and to their 
product annex as many ciphers, as are found on the right of both factors 

34. Multiply 2370000 by 52. 

35. Multiply 48120000 by 48. 

36. Multiply 356300000 by 74. 

37. Multiply 1623000000 by 89. 

38. Multiply 640000 by 700. 

Analysis, — 540000=54X10000, and Operation. 

700=7 X 1 00 ; we therefore multiply the 540000 

significant figures, or the factors 54 and 709 

7 together, (Art. 96. a,) and to this pro- Ans, 378000000 

duct annex six ciphers. (Art. 99.) 

89. Multiply 1563800 by 20000. 

40. Multiply 31230000 by 120000. 

41. Multiply 5310200 by 3400000. 

42. Multiply 82065000 by 8100000. 

43. Multiply 210909000 by 5100000. 

QvcsT. — 101. When there are ciphers on the right of the multiplicand, how proceed 1 
0*«. Hove, when tliere are ciphers on the right both of the muUiplier and multiplicand f 
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1 02* There are other methods of contracting the operations in 
multiplication, which, in certain cases, may be resorted to with 
advantage. Some of the most useful are the following. 

44. How many gallons of water will a hydrant discharge in 13 
hours, if it discharges 2325 gallons per hour ? 

Operation. Multiplying by the 3 imits, we set the 

2325 X 13 first figure of the product one place to the 

6975 right of the multiplicand. Now, sinc< 

Ani. 30225 gallons, multiplying by 1 is taking the multiph- 

eand onc4, (Art. 82,) we add together the multiplicand and th» 

partial product already obtamed, and the. result is the answer. 

Proof. — 2325X13=30225 gallons, the same as above. Hence, 

103* To multiply by 13, 14, 15, &c,, or 1, with either of the 
other digits annexed to it. 

Multiply hy the units* figure of the multiplier, and write each 
figure of the partial product one place to the right of that from 
which it arises ; finally, add the partial product to the multipli- 
cand, and the result will he the answer required. 

Note. — This method is the same, in effect, as if we actually muItipGed by the 
1 ten, and placed the first figure of the partial product under the figure by 
which we multiply. (Art. 87. II.) 

45. Multiply 3251 by 14. 46. Multiply 4028 by 17. 
47. Multiply 25039 by 16. 48. Multiply 50389 by 18. 
49. If 21 men can do a job of work in 365 days, how long 

will it take 1 man to do it ? 

Operation, We first multiply by the 2 tens, and set 

365 X 21 the first product figure in tens' place, then 

730 adding this partial product to the multipli- 

Ans, 7665 days, cand, we have 7665, for the answer. 

Pkoof. — 365X21=7665 days, the same as above. Hence, 

104. To multiply by 21, 31, 41, <fec., or 1 with either erf the 
other significant figures prefixed to it. 

Multiply hy the tens* figure of the multiplier, and write the first 

6 
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figure of the partial product in tens^ pla4ie ; finally, add this pat" 
tial product to the multiplicand, and the result unll be the anstoer 
required. 

Note. — ^The reason of this method of contraction is substantially the same 
as tb'at of the preceding. 

60 Multiply 4275 by 31. 61. Multiply 7604 by 41. 

62. Multiply 38256 by 61. 53. Multiply 70267 by 81. 

54. How much will 99 carriages cost, at 235 dollars apiece ? 

Analysis. — Since 1 carriage costs 236 Operation. 

dollars, 100 carriages will cost 100 times 23500 price of 100 
as much, which is 23500 dollars. (Art. 236 " of 1 C. 
99.) But we wished to find the cost 23266 " of 99 C. 
of 99 carriages only. Now 99 is 1| less 

than 100 ; therefore, if we subtract the price of 1 carriage from 
the price of 100, it will give the price of 99 carriages. Hence, 

105* To multiply by 9, 99, 999, or any nimiber of 9s. 

Annex as many ciphers to the multiplicand cw there are 9s in the 
multiplier ; from the result subtract the given multiplicand, and 
the remainder will be the answer required. 

Note. — The reason of this method is obvious from the fact that annexing aB-% 
many ciphers to the multiplicand as tHere are 9s in the multiplier, multiplies it 
by 100, or repeats it (nice more than is required ; (Art. 99;) consequently, sub- 
tracting the multiplicand from the number thus produced, must give the true 
answer. 

65. Multiply 4791 by 99. 66. Multiply 6034 by 999. 

67. Multiply 7301 by 999. 58. Multiply 463 by 9999. 

69. What is the product of 867 multipHed by 84 ? 

Analysis. — We first multiply by 4 in the usual Operation, 

way. Now, since 8=4 X 2, it is plaui, if the par- 867 

tial product of 4 is multiplied by 2, it will give 84 

the partial product of 8. But as 8 demotes tens, 3468X2 

the first figure of its product will also ^ tens. 6936 

(Art. 86.) The sum of the two partial products 72828 An$^ 

will be the answer required. 

Note. — For the sake of convenience in multiplying, the factor 2 is placed at 
the right of the partial product of i, with the sign X) betwren them. 
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60. What is the jroduct of 987 by 486 ? 

Ojperation. 

987 Since 48= 6 X 8, we multiply the partial prod- 

486 uct of 6 l)y 8, and set the first product figure 

5922X8 in tens' place as before. (Art. 86.) 

47376 

479682 Am, 

Proof. — 987x486=479682, the same as above. Hence, 

] 06. When part of the multiplier is a composite number of 
which the other figure is sl factor, 

J^irst multiply by tJie figure that is a factor ; then multiply this 
partial product by the other factor, or factors, taking care to write 
the first figure of each jxtrtial product in its proper order, and 
tlieir sum will be tht answer required. (Art. 86.) 

Obs. When the figure in thoutiancis, ten tho.ipands, or any other column, is 
a factor of the other part, or }.arts of the multiplier, care must be taken to 
place the first figure of its product under the factor itself, and the first figure 
of each of the other partial products in its own order. (Art. 86.) 
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256841 




936 






856J2 




21402 X4 
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2054728 7X4 




85608 
2225808 Ans, 






14383096 

8218912 
21993808512 Ans, 


63. 


Multiply 665 by 


82. 


64. 


Multiply 783 by 93. 


-65. 


Multiply 876 by 


396. 


66. 


Multiply 69412 by 95436. 


67. 


324325X54426. 




68. 


256721X85632. 



69. What is the product of 63 multiplied by 45 ? 

Noie.-^-Bj multiplying the figures which produce the same order, and add- 
ing the results mentally, we may obtain tb^ ^tnswer without setting down the 
partial products. 

First, multiplying the units into units, we set 

Operation, down the result and carry as usual. Now, since 

63 the 6 tens into 5 imits, and 3 units into 4 tens will 

45 both produce tht? same order, viz : tens, (Art. 86,) 

2835 Ans, we multiply them and add their products men- 
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tally. Tims, 6X5=30, and3X4=12; now, 30+ 12=42, and 1 
(to carry) makes 43. Finally, 6 X 4=24, and 4 (to carry) make 28. 

Proof. — 63X45=2835, the same as before. Hence, 

1 07* To multiply any two numbers together without setting 
down the partial products. 

First multiply the units together ; then multiply the Jlg^.ires 
'rh^^h produce tens, and adding tlie products mentally, set dovm tJm 
rsult and carry as usual. Next multiply the figures which product 
/lundreds, and add the products, <&c., as before,' In like manner, 
perform the multiplications which prodv>ce thousands, ten, thou- 
sands, dec, adding the products of each order as you proceed, and 
thus continue the <peration till all the figures are multiplied, 

70. What is the product of 12346789 into 54321 ? 



Analytic Operation. 



5 
5 



6 
4 



7 
3 



8 
2 



9 
1 



2X5 



2X4 
3X6 



2X3 
3X4 
4X5 



2X2 
3X3 
4X4 
5X5 



2X1 
3X2 
4X3 
5X4 
6X5 



3X1 
4X2 
5X3 
6X4 
7X5 



4X1 
5X2 
6X3 
7X4 

8X5 



5X1 
6X2 
7X3 
8X4 
9X5 



6X1 
7X2 
8X3 
9X4 



7X1 

8X2 

9X3 



8X1 
9X2 



9X1 



6 



9 6 



6 9 



Explanation, — Having multiplied by the first two figures of the 
multiplier, as in the last example, we perceive that there are three 
jiultiplications which will produce hundreds, viz : 7 X If 8 X 2, and 
9X3; (Art. 86 ;) we therefore perform these multiplications, add 
their products mentally, and proceed to the next order. Again, 
there are four multiplications which will produce thousands, viz: 
6X1,7X2, 8X3, and 9X4. (Art. 86.) We perform these mul- 
Ti plications as before, and proceed in a similar manner through all 
the remaining orders. Ans, 706296235269. 

Note. — 1. In the solution above, the multiplications of the diflforeni. figu'<^s am 
arranged in separate columns, that the various combinations which produce 
the same order, may be seen at a glance. In practice it is unnecessary to de« 
note these multiplications. The principle being understood, the procee«iro' 
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multiplying and adding may easily be carried on in the mind, while the final 
product only is set down. 

2. When the factors contain but two or three figures each, this method 
is very simple and expeditious. A little practice will enable the student to 
apply it with facility when the factors contain six or eight figures each, and 
its application will afibrd an excellent discipline to the mind. It has sometimes 
been used when the factors contain twenty-four figures each; but it is doubt- 
ful whether the attempt to extend it so far, b profitable. 



71. Multiply 25X25. 

73. Multiply 81X64. 

'i5. Multiply 194X144. 

77. Multiply 4825X2362. 



72. Multiply 64X54. 

74. Multiply 45 X 92. 

76. Multiply 1234x125. 

78. Multiply 6621X5312, 



108. By suitable attention, the critical student wiU discover 
various other methods of abbreviating the processes of multipli- 
cation. 

iples, contracting the operations when 



cation. 

Solve the following exam 
practicable. 

79. 42634X63. 

80. 50035X56. 

81. 72156X1000. 

82. 42000 X4000O 

83. 80000X25000 

84. 2567345X17. 

85. 4300450X19. 

86. 9803404X41. 

87. 6710045X71 

88. 3456710X18 

89. 7000541X91. 

90. 4102034X99. 

91. 42304X999. 

92. 50421X9999. 

93. 67243X99999 

94. 78563X93. 
96. 34054X639. 

96. 62156X756. 

97. 41907X64486 
«8. 26397X24648 



99. 12900X14000. 

100. 64172X42432. 

101. 26815678X81. 

102. 85X85. 

103. 256X2W. 

104. 322X325. 

105. 5234X2435. 

106. 48743000X637. 

107. 31890420X85672. 

108. 80460000X2763. 

109. 2364793X8485672, 

110. 1256702X999999. 

111. 6840005X91X61. 

112. 45067034X17X51. 

113. 788031245X81X16. 

114. 61800000X23000. 

115. 12563000X4800000. 

116. 91300203X1000000. 

117. 680040000X1000000. 

118. 4000000000X1000000 



#^ 
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SECTION V. 

DIVISION. 

Art. IIO* Ex. 1. How many barrels of flour, at 8 dollar 
per barrel, can you buy for 66 dollars ? 

AncUyins, — Since flour is 8 dollars a barrel, it is obvious yon 
can buy 1 barrel as often as 8 dollars are contained in 56 dollars ; 
and 8 dolls, are contained in 56 dolls. 7 times. Arts. 1 barrels. 

Ex. 2. A man wished to divide 72 dollars equally among 9 beg- 
gars : how many dollars would each receive ? . 

Solution. — Reasoning as before, each beggar wouJd receive as 
many dollars as 9 is contained times in 72 ; and 9 is contained in 
72, 8 times. Arts. 8 dollars. 

Obs. The learner will at once perceive that the object in the first example, 
is to find how majiy times one number is contained in another ; and that the 
object of the second, is to divide a given number into equal parts, but its solu- 
tion consists iu finding hoW many times one number is contained in another, 
and is the sarne in principle as that of the first. 

111. T?ie Process of finding kow many times on& number w 
contained in another, is called Division. 

The number to be divided, is called the dividend. 

The number by which we divide, is called the divisor. 

The number obtained by division, or the answer to the question, 
is called the quotient. It shows how many times the divisor is 
contained in the dividend. Hence, it may be said, 

1 1 !2« Division is finding a quotient, which multiplied into the 
divisor, will produce the dividend. 

Note. — The term qiiotiejit is derived from the Latin word qvotics^ which 8ig> 
nifies kow often, or liow many tivies. 

CluKBT.— 111. What is division ? What is the number to be divided called ? The num- 
ber by which we divide ? What is the number obtained called 1 What does the qnotlMtf 
•how 1 112. What then may division be said to be 1 
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113* The number which is sometimes left after division, is 
called the remainder. Thus, when we say 5 is contained in 38, 
7 times, and 3 over, 5 is the divisor, 38 the dividend, 1 the quo- 
tient, and 3 the remainder. 

Obs. 1. The remainder is of the same denomination as the dividend; ibr, It 
M a part of it. 

2. The remainder ip always less than the divisor ; for, if it were equil to, 
or greater than the divisor, the divisor could be contained once more 'n the 
dividend. 

H4:» It will be perceived that division is similar in principle 
to subtraction, and may be performed by it. For instance, to find 
how many times 7 is contained in 21, subtract 7 (the divisor) con- 
tinually from 21 (the dividend), until the latter is exhausted ; then 
counting these repeated subtractions, we shall have the true quo- 
tient. Thus, 7 froln 21 leaves 14 ; 7 from 14 leaves 7 ; and 7 from 
7 leaves 0. Now by counting, we find that 7 has been taken from 
21, 3 times ; consequently, 7 is contained in 21, 3 times. Hence, 

Division is sometimes defined to he a short way of peiforming 
repeated subtractions of the same number, 

Obs. 1. It will be observed that division is the reverse of multiplication. 
Multiplication is the repealed addition of the same number ; division is the 
repealed stUftraction of the same number. The product of the one answers to 
the dividend of the other ; but the latter is always given^ whUe the former is 
required. 

2. When the dividend denotes things of OTie denomination only^ the opera 
tion is called Simple Division. 

SHORT DIVISION. 

Ex. 3. How many hats, at 2 dollars apiece, can be bought, for 
4862 dollars? 

Operation ^^ write the divisor on ithe left of the divi- 

Dtvisor. DMA. dend with a curve line between them ; then, 

2 ) 4862 beginning at the right hand, proceed thus : 2 is 

Quot. 2431 contained in 4, 2 times. Now, since the 4 de 



CiuKST.— 1 13. What is the number called which is sometimes left after division 1 Cls. Of 
what denomination is the remainder 1 Why 1 Is the remainder greater or less than the 
divisor? Whyl 114. To what rale is division similar in principle? Oha. Of what is 
division the reverse ? When the dividend denotes things of one denomination only, whai 
Is tiw operation called 1 

T.H. 4 
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notes thousands, the 2 must be thousands ; W3 therefore write it 
in thousands' place, under the figure divided. 2 is contained in 
8, 4 times ; and as the 8 is hundreds, the 4 must also be hun- 
dreds; hence we write it in himdreds' place, under the figure 
divided. 2 in 6, 3 times ; the 6 being tens, the 3 must also be 
tens, and should be set in tens' place. 2 in 2, once ; and since 
the 2 is units, the 1 is a unit, and must therefore be wiltten in 
units' place. The answer is 2431 hats. 

115* When the process of dividing is carried on in the mind, 
and the quotient only is set doum, as in the last example, the opera^ 
tion is called Short Division. 

116* The reason that each quotient figure is of the same order 
AS the figure divided, may be shown in the following manner : 

Having separated the dividend 

Analytic Solution. of the last example into the orders 

4862=4000+800+60+2 of which it is composed, we per- 

2 )4000+800+60 +2 ceive that 2 is contained in 4000, 

2000+400+30 + 1 2000 times; for 2X2000=4000, 

Again,^ 2 is contained in 800, 400 
times; for 2X400=800, <fec. Ans. 2431. 

Ex. 4. A man left an estate of 209635 dollars, to be divided 
equally among 4 children : how much did each receive ? 

Since the divisor 4, is not contained in 

Operation. 2, the first figure of the dividend, we find 

4 )209635 how many times it is contained in the first 

Ans. 52408| dolls, two figures. Thus, 4 is contained in 20, 

5 times ; write the 6 under the 0. Again, 
4 is contained in 9, 2 times and 1 over ; set the 2 under the 9. 
Now, as we have I thousand over, we prefix it mentally to the 
6 hundreds, making 16 hundreds; and 4 in 16, 4 times. Write 
the 4 under the 6. But 4 is not contained in 3, the next figure, 
we therefore put a cipher in the quotient, and prefix the 3 to the 
next figure of the dividend, as if it were a remainder. Then 4 in 
35, 8 times and 3 over ; place the 8 under the 5, and setting the re* 
mainder over the divisor thus J, place it on the right of the quotient* 
Son. — To prefix means to place before^ or at ttce left hand. 
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1 17« When the divisor is not contained in any figure of the 
dividend, a cipher must always be placed in the quotient. 

Obs. The reason for placing a cipher in the qnotient, is to procerve the Uvm 
local value of each figure of the quotient. (Art. 116.) 

118* In order to render the division complete, it is obvious 
that *ihe wJiole of the dividend must be divided. But when there 
is a remainder after dividing the last figure of the dividend, it 
fliust of necessity be smaller than the divisor, and cannot be di- 
vided by it. (Art. 113. Obs. 2.) We therefore represent the divi- 
sion by placing the remainder over the divisor, and annex it to 
the quotient. (Art. 28.) 

Obs, 1. The learner will observe that in dividing we begin at the lefl hand^ 
instead of the right^ as in Addition, Subtraction, and Multiplication. The rea- 
son is, because there is frequently a remainder in dividing a higher order, 
which must necessarily be united with the next lower orjler, before the division 
can be performed. 

2. The divisor is placed on the lefl of the dividend, and the quotient under 
it, merely for the sake of convenience. When division is represented by tho 
sign -7-, the divisor is placed on the right of the dividend ; and when repre- 
sented in the form of a fraction, the divisor is placed under the dividends 

LONG DIVISION. 

Ex. 6. At 16 dollars apiece, how many cows can be bought 
for 3525 dollars ? 

* . . , J. . 1^ 1 /• i? Operation, 

Having written the divfsor on the left of jMyisor. Mvid. Quot 

the dividend as before, we find that 15 is 15) 3526 (235 

contained in 35, 2 times, and place the 2 on 30 

the right of the dividend, with a curve line 62 

between them. We next multiply the di- 45 

visor by this quotient figure, place the prod- 75 

net under the figures divided, and subtract ^ 75 

it therefrom. We nj»w bring down the next 

fi'Ture of the dividend, and placing it on the right of the remamder 

6, we perceive that 15 is contained in 52, 3 times. Set the 3 on 

the right of the last qu Hient figure, multiply the divisor by it, and 

■ubtract the product from the figures divided as before. We then 



70 i>i VISION. [Sect. V 

briu^ down the next, which is the last figure of the dividend, to 
the right of this remainder, and finding 16 is contained in 15, 
6 times, we place the 5 in the quotient, multiply and subtract as 
before. The answer is 235 cows. 

1 1 9« WTien the result of each step in the operation is written 
down, as in the la^t example^ the process is called Long Division. 
Long Division is the same in principle as Short Division. The 
only dilFerence between them is, that in the former, the result of 
each step in the operation is written down, while in the latter^ 
we carry on the process in the mind, and simply write the quotient. 

Obs. 1. When the divisor contains but oTie figure, the operation by Short 
Division is the most expeditious, and therefore should always be practiced ; 
but when the divisor contains two or Tnore figures, it will generally be the most 
convenient to use Lmig Division, 

2. To prevent mistakes, it is advisable to put a dot under each figure of the 
dividend, when it is brought down. 

3. The French place the divisor on the righi of the dividend, and the quo- 
tient below the divisor,'*' as seen in the following example. 

Ex. 6. How many times is 72 contained in 5904 ? 

Operation, 
5904 (72 divisor. The divisor is contained m 590, the 

576 82 quotient. first three figures of the dividend, 8 

144 times. Set the 8 under the divisor, 

144 multiply, <fec., as before. 

Ex. 7. How many times is 435 contained in 262534? 

Operation, Since the divisor is not contained 
i35)262534(603f|f Am, in the first three figures of the divi- 
2610 " dend, we find how many times it ia 
1634 contained in the first /(mr, the few- 
ISP 5 est that will contain it, and write 
229 rem. the 6 in the quotient ; then multi- 

Wi CAT.— 115. What is short division 1 119. What is long division ? What is the dif- 
(«toiit.e between them 1 

* Elements D* Arithm^tiqae, par M. Bourdon. Also, Lacroiz*s Arithioetlc, translated by 
Pn^e««uk Farrar. 
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fiiyiDg and subtracting as before, the remainder is 15. Bringing 
down the next figure, we have 153 to be divided by 436. Bui 
435 is not contained in 153 ; we therefore place a cipher in tht 
quotient, and bring down the next figure. Then 435 in 1634, 9 
times. Place the 3 in the quotient, and proceed as before. 

Note. — After the first quotient figure is obtained, for each fig^ire of the a%ui 
dend which is brought dovm^ either a significant figure ^ or a cipher ^ must be pu« 
in the quotient, (Art. 116.) 

1 20« From the preceding illustrations and principles we de- 
rive the foUoYiing 

GENERAL RULE FOR DIVISION. 

I. When the divisor contains but one figure. 

Write the divisor on the left of the dividend^ with a curve lint 
between them. Begin at the left hand, divide successively ea^h 
Jigure of the dividend hy the divisor, and pla^e each quotient figure 
directly under the figure divided, (Arts. 116, 118. Obs. 1, 2.) 

If there is a remainder after dividing any figure, prefix it to 
the next figure of the dividend and divide this numher as hef&re ; 
and if the divisor is not contained in any figure of the dividend, 
place a cipher in the quotient and prefix this figure to the next 
one of the dividend, as if it were a remainder. (Arts. 117, 118.) 

II. When the divisor contains mare than one figure. 
Beginning on the left of the dividend, find how many times the 

divisor is contained in the fewest figures that mil contain it, and 
place the quotient figure on the right of the dividend with a curve 
line between them. Then multiply the divisor by this figure ana 
subtract the product from the figures divided ; to the right of the 
remainder bring dovm the next figure of the dividend and divide 
this nuTKJber as before. Proceed in this manner till all the fgurei 
of the dividend are divided. * 

QuBbT.— 12C. How do yon write the namben for division ? When the divisor contalnf 
but one figure, how proceed ? Why place the divisor on the left of the dividend and th« 
quotient unde. the f\gaTe divided? When there is a remainder after dividing a flgmre^ 
what is to be done with it 1 When the divisor is not contained in any figure of the dlvi 
dend how proceed 1 Why 1 Why begin to divide at the left hand T When the divisoi 
contains more than one figure, how proceed 1 
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Whmever there is a remainder after dividing the hist figure, 
unite it over the divisor and annex it to the quotient (Art. 118.) 

DevnoTistralionr^'nh.t principle on which the operations in Diviaon depend, 
Is that a part of the quotient is found, and the product of this part into the 
diviBor is taken from the dividend, showing how much of the latter remains to 
be divided ; then anoUijerpart of the quotient is found, and its product into the 
divisor is taken from what remained before. Thus the operation proceeds till 
the whoiU of the dividend is divided, or till the remairukr is less than the divisoi 
(Art. 113. Obs.2.) 

Obs. When the divisor is large, the pupil will find asostance in determining 
the quotient figure, by finding how many times the first figure of the divisor is 
contained in the first figure, or if necessary, the first two figures of the divi- 
dend. This will give pretty nearly the right figure. Some allowance must, 
however, be made for carrying from the product of the other figures of the di- 
visor, to the product of the first into the quotient figure. 

121* Proof. — Multiply the divisor hy the quotient, to the 
product add tlie remainder, and if the sum is equal totlie dividend, 
the work is right, 

Obs. Since the quotient shows how many times the divisor is contained in 
the dividend, (Art. Ill,) it follows, that if the divisor is repeated as many times 
as there are units in the quotient, it must produce the dividend. 

Ex. 8. -Divide 256329 by 723. 

Operation. ' Proof. 

723)256329(354fH ^ns. 723 dimor. 

2169 854 quotient 

3942 2892 

. 3615 3616 • 

3279 2169 

2892 387 rem. 

387 rem. 256329 dividend. 

1 2 3* Second Method. — Subtract the remainder, if any, from 
the dividend, divide the dividend thus diminished, by the quotient 
and if the result is eqvdl to the given divisor, the work is right. 

QuBST.— When there is a remainder after dividing the last figure of the dividend, what 
must be done with it 1 131. How is division proved 1 Obt. How does it appear that tbs 
prodnct of the divisor and quotient wiil be equal to the dividend, If the work is light 1 
Can dlvtiion be proved by any other methods 1 
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123* Third Method.-^Fmt cast the 9s out of the divisor 
and quotient, and multiply the remainders together ; to the prod- 
uct add the remainder, if any, after division ; cast the 9s out of 
this sum, and set down the excess ; finally cast the 9s out of the 
dividend, and if the excess is the mme as that obtained from the 
divisor and qtiotient, th^ work may be considered right. 

Note. — Since the divkor and qnotient answer to the multiplier and muhipli- 
vand, and the dividend to'the product, it is evident that the principle of casting 
mit the 98 will apply to the proof of division, as well as that of multiplication. 
(Art 90.) 

Id4« Fourth MeiAod. — ^Add the remainder and the respective products of 
die divisor into each quotient figure together, and if the sum is equal to the 
dividend^ the work is right. 

Nate. — ^Tliis mode of proof depends upon the principle that the whole of « 
piantih/ is equal to the sum of aUtts parts. (Ax. 11.) 

135* Jpyth Method. — First cast the lis out of the divisor and quotient, and 
multiply the remainders together; to the product add the remainder, if any, 
after division, and casting the lis out of this sum, set down the excess; 
dnally, cast tiie lis out of the dividend, and if the excess is the same as that 
obtained from the divisor and quotient, the work is right. (Art. 92. Note 2.) 

EXAMPLES FOR PRACTICE. 

127* Ex. 1. A farmer nused 2975 bushels of wheat on 45 
acres of land : how many bushels did he raise per acre ? 

2. A garrison consumed 8925 barrels of flour in 105 days : 
how much was that per day ? 

3. The President of the United States receives a salary of 25000 
dollars a year : how much is that per day ? 

4. A drover paid 2685 dollars for 895 head of cattle : how 
much did he pay per head ? 

5. If a man's expenses are 8560 dollars a year, how much arc 
they per week ? 

6. If the annual expenses of the government are 27 millions 
of dollars, how much will they be per day ? 

7. How long will it take a ship to sail from New York to 
Liverpool, allowing the distance to be 3000 miles, and the ship 
to sail 144 miles per day ? 

8. Sailing at the same rate, how long would it take the same 
0hip to sail round the globe, a distance of 25000 miles ? 

7 
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10. 47839^ 

11. 76043-: 

12. 93840-T 

13 421645 

14 325000 

15. 400000 

16. 999999 

17. 352417 

18. 47981-7 

19. 423405 

20. 16512-r 

21. 304916 

22. 12689-7 

23. 145260 

24. 147735 



'42. 

52. 

63. 
-74. 
-7-85. 
-7-96. 
-7-47. 
-7-29. 

251. 

-485. 

344. 

r6274. 

145. 
-7-1345. 
-7-3283. 



25. 1203033^327. 

26. 1912500-7-425. 

27. 5184673-7-102. 

28. 30ll40-r478. 

29. 8893810-7-37846. 

30. 9302688-^14356. 

31. 9749320-7-365. 

32. 3228242-7-5734. 

33. 75843639426-7-8593. 

34. 65358547823-7-2789. 

35. 102030405060-7-123456. 

36. 908070605040^654321. 

37. 1000000000000000-7-111. 

38. 1000000000000000-7-1111. 

39. 1000000000000000-rlllll 



CONTRACTIONS IN DIVISION. 

128« The operations in division, as well as those in multipli- 
cation, may often be shortened by a careful attention to the appli- 
cation of the preceding principles. 

Cask 1. — WJien the divisor is a composite number, 

Ex. 1. A man divided 837 dollars equally among 27 persons, 
who belonged to 3 families, each family containing 9 persons: 
how many dollars did each person receive ? 

Analysis. — Since 27 persons received 837 dollars, each one 
must have received as many dollars, as 27 is contained times in 
837. But as 27 (the number of persons), is a composite number 
whose factors are 3 (the number of families), and 9 (the number 
of persons in each family), it is obvious we may first find how 
many dollars each family received, and then how many each per- 
son received. 



Operation. 
8)837 whole sum divided. 



If 3 families re^jeived 837 

dollars, 1 family must have 

9)279 portion of each Fam. received as many dollars, av 

Ans. 31 " " " person. 3 is contained times it 887 

and 3 in 837, 279 times. That is, each family received 279 doUan 
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Again, if 9 persons, (th« number in each family,) received 21 9 dol- 
lars, 1 person must have received as many dollars, as 9 is con- 
tained times in 279 ; and 9 in 2Y9, 31 times. Arts, 31 dollars. 

Proof.— -31X27=837, the same as the dividend. Hence, 

129* To divide by a composite number^ 

L Divide the dividend by one of the factors of tlik divisor, then 
iivide the quotient thus obtained by another factor ; and so on till 
ill the factors are employed. The last quotient will be the answer. 

II. To find the true remainder. 

Jf the divisor is resolved into but two factors, multiply the last 
remainder by the first divisor, to the product add the first rewmn^ 
der, if any, and tlie result will be the true remainder. 

When more thmi two factors are employed, multiply each re- 
mainder by all the preceding divisors, to the sum of their prod* 
ucts, add tlie first remainder, and the result will be the true re- 
mainder. ^4f 

Obs. 1. The true remainder may also be found by multiplying the quotient 
hy the divisor, and subtracting the product from the dividend. 

2. This contraction is exactly the reverse of that in multiplication. (Art 97.) 
The result will evidently be the same, in whatever order the factors are taken. 

2. A man bought a quantity of clover seed amounting to 507 
pints, which he w»shed to divide into parcels containing 64 pintft 
each : how maiiy parcels can he make ? 

Note, — Since 64=l5ix8X4, we divide by the factors respectively 
Operation. 
2)507 

8)253 — 1 rem. ... =. 1 pt. 
4)31 — 5 rem. Now 6X2 =10 pts. 
7 — 3 rem. and 3X8X2 = 48 pts. 
Ans. 7 parcels, and 59 pts. over. 59 pts. True Rem. 

Dem/mslrati&ii. — 1. Dividing 507 the number of pints, by 2, gives 253 fo h« 
f notient, or distributes the seed into 253 equal parcels, leaving 1 pint t er 
Now the units of this quotient are evidently of a different value from thos af 

the given dividend ; for since there are but /i^If as many parcels as at fir il 

. _ p — 

auBST.— 129. How pruceed when the divisor ib a composite n umber 1 How flu Im 
miialnder 1 

4* 
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18 plain that each parcel must contain 2 pints, or 1 quart ; that is, every unit 
of the fi .-st quotient contedns 2 of the units of the given dividend ; consequently, 
every unit of it that remains will contain the same; (Art. 113. Obs. 2;) there- 
fore this remainder must be multiplied by 2, in order to find the units of the 
given dividend which it contains. 

2. Dividing the quotient 253 parcels, by 8, will distribute them into 31 other 
equal parcels, each of wWch will evidently contain 8 times the quantity of the 
preceding, viz«' 8 times 1 quart =8 quarts, or 1 peck; that is, every unit of th 
second quotient contains 8 of the units in the first quotient, or 8 times 2 of th 
units in the given dividend; therefore what remains of it, must be multiplied 
by Hx2, or IG, to find the units of the given dividend which it contains. 

3. In like manner, it may be shown, that dividing by each successive factor 
reduces each quotient to a class of units of a higher value than the preced- 
ing ; that every unit which remains of any quotient, is of the same value oh 
that quotient, and must therefore be multiplied by all the preceding divisors, in 
order to find the units of the given dividend which it contains. 

4. Finally, the several remainders being reduced to the same units as those 
of the given dividend according to the rule, their sum must evidently be the 
truje remainder. (Ax. 11.) 

3. How many acres of land, at 35 dollars an acre, can you buy 
for 4650 dollars ? 

4. Divide 16128 by 24. 5. Divide 25760 by 56. 
6. Divide 17220 by 84. 7. Divide 91080 by 72. 

Case II. — When the divisor is 1 mtk ciphers annexed to it, 

1 30* It has been shown that annexing a cipher to a number 
increases its value ten times, or multiplies it by 10. (Art. 98.) 
Reversing this process ; that is, removing a cipher from the right 
hand of a number, will evidently diminish its value ten titnei, or 
divide it by 10 ; for, each figure in the number is thus restored 
to its original place, and consequently to its original value. 1 bus, 
annexing a cipher to 15, it becomes 150, which is the same as 
15X10. On the otli?r hand, removing the cipher from 150, it 
becoiTies 15, which is the same as 150-rlO. 

In the same manner it may be shown, that remo^^ng tmo ciphers 
from tlie right of a number, divides it by 100 ; removing three, di- 
vides it by 1000 ; removing /owr, divides it by 10000, &c. Hence, 

Qdbst — 130. What Ts the effect of annexing a cipher to a number ? What is the effect 
of Piimoving a cipher from the right of a number ? How does this appear 1 
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U To divide by 10, 100, 1000, &c. 

Out off as many figures from the right hand of the dividend as 
ihere are ciphers in the divisor. The remaining figures of the dith 
idend vnil he the quotient, aaid these cut off the 9'emainder, 

6. In one dime there are 10 cents : how many dunes are there 
in 200 cents ? In 340 cents ? In 560 cents ? 

9. In one dollar theroi are 100 cents : how many dollars are 
ihere in 65000 cents ? In 765000 cents ? In 4320000 cents ^ 

10. Divide 26760000 by 100000. 

11. Divide 144360791 by 1000000. 

12. Divide 682367180309 by 100000000. 

Case llL-^When the divisor has ciphers on the right hand, 

13. How many hogsheads of molasses, at 30 dollars apiece, 
ean you buy for 9643 dollars ? 

Ob8. The divisor 30, is a composite number, the factors of which are 3 and 
10. (Arts. 95, 96.) We may, therefore, divide first by one fkctor and the 
quotient thence arinng by the other. (Art. 129.) Now cutting off the right 
hand figure of the dividend, divides it by ten; (Art. 131 ;) consequently divid- 
iBur the remaining figures of the dividend by 3, the other fiictor of the divisor, 
w<ll give the quotient. 

Operation. We first cut off the cipher on the right 

3|0 )964|3 of the divisor, and also cut off the right 

321 if Ans, hand figure of the dividend ; then divid- 
ing 964 by 3, we have 1 remainder. 
Itow as the 3 cut off, is part of the remainder, we therefore 
•i«iex it to the 1. Ans. 321-ii hogsheads. Hence, 

1 3S. When there are ciphers on the right hand of the divisor. 

Out off the ciphers, also cut off as many figures from the right 
of the dividend. Then divide the other figures of the dividend hg 
the remaimng figures (f the divisor, and aamex the fibres cut off 
from the dividend to the remainder. 

14. How many buggies, at 70 dollars apiece, can you buy fot 
7350 dollars ? 



Ovtn.— 131. How proceed when the divisor is 10, 100, 1000, Ace. 1 1?8. Whan then an 
elphen on the right hand of the divisor, how pcoeaadi What b to Iw dona with fliani 
vox alTftom the dividend ? 

7* 
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15. How many barrels will it take tc pack 36800 poundU of 
pork, allowing 200 pounds to a barrel ? 

16. Divide 3360000 by 17000. 

133* Operations in Long Division may be shortened bj sab- 
tracting the product of the respective figures in the divisor mto 
each quotient figure as we proceed in the operation, setting down 
the remainders only. This is called the Italian Method, 

1 7. How many times is 21 contained in 4998 ? 

Operation, 

21)4998(238 This method, it will be seen, requires a much 

79 smaller number of figures than the ordinary 

168 '^^ process. 

18. Divide 1188 by 33. 19. Divide 2516 by 37. 
20. Divide 3128 by 86. 21. Divide 7125 by 95. 

22. A merchant laid out 873 dollars in flour, at 5 dollars a 
barrel : how many barrels did he get ? 

Operation, We first double the dividend, and then di- 

873 vide the product by 10, which is done by 

2 cutting oflf the right hand figure. (Art. 131.) 

1|0)174|6 But since we multiplied the dividend by 2, it 

174 f Ans, is plain that the 6 cut oflf, is 2 times too large 

for the remainder ; we therefore divide it by 

2, and we have 8 for the true remainder. Hence, 

1 34« When the divisor is 5. 

Multiply the dividend hy 2, and divide the product hy 10. 
(Art. 131.) 

Note. — 1. When the figure cut off is a significant figure, it must be divided 
by 2 for the true remainder. 

2. This contraction depends upon the principle that any given divisor is 
contained in any given dividend, just as man;, times as t/ioice that divisor is 
contained in twice that dividend, three times that divisor in three times that divi- 
dend, &c. For a further illustration of this principle see General Pr pdplea 
m Division. 

23. Divide 6036 by 5. 24. Divide 8450 by 6. 
26. Divide 32661 by 6. 26. Divide 43270 ly 6. 
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■"V 

135« When tbe divisor is 15, B5, 45, or 55. 

Dovible the dividend, and divide tlie product hy 30, 70» 90, or 
110, <i8 the case ma; he, (Art. 132.) 

Note, — This method is simply doubling both the divisor and dividend. W • 
most therefore divide the remainder, if any, by 2, for the trv£ remainder. 

27. Divide 1256 by 15. 28. Divide 26'73 by 36. 

29. Divide 3507 by 45. 30. Divide 7853 by 65 

1 36. When the divisor is 25. 

Multiply the dividend hy 4, and divide the product 6y 100 
(Art, 131.) 

Note. — This is obviously the same as multiplying both the dividend and divi- 
sor by 4. (Art. 134. Note 2.) Hence, we must divide the remainder, if any 
thus found, by 4, for the true remainder. 

31. Divide 2350 by 25. 32. Divide 4860 by 25. 

33. Divide 42340 by 25. 34. Divide 94880 by 26. 

137* To divide by 125. 

Multiply the dividend hy S, and divide the product hy 1000. 

(Art. 131.) 

Note, — This contraction is multiplying both the dividend and divisor by 8. 
For the true remainder, therefore, we must divide the remainder, if any, by 8. 

35. Divide 8375 by 125. 36. Divide 25426 by 125. 

138. To divide by 76, 175, 225, or 275. 
Multiply the dividend hy 4, and divide the product hy 300, 700 
900, or 1100, as the ca^se may he, (Art. 132.) 

Note. — For the true remainaer, divide the remainder, if any thus found, by 4 

37. Divide 1125 by 75. 38. Divide 2876 by 175. 

39. Divide 3825 by 225. 40. Divide 8250 by 276. 

1*3 9* The preceding ai*e among the most frequent and useful 
modes of contracting operations in division. Various other 
methods might be added, but they will naturally suggest them- 
selves to the inventive student, as opportunities occur for their 
application. 

41. How long would it take a vessel sailing 100 miles per day 
to circumnavigate the earth, whose circumference is 25000 miles? 
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42. The dislance of the Earth from the Sun is 95,000,000 of 
miles : how long would it take a balloon going at the rate of 
100,000 miles a year, to reach the sun ? 

43. The debts of the several States of the Union, in 1840, 
amounted to 171,000,000 of dollars, and the niunber of inhabi- 
tants was 17,000,000 : how much must each individual have been 
taxed to pay the debt ? 

44. The national debt of Holland is 800,000,000 of dollars, 
and the number of inhabitants 2,800,000 : what is the amount 
of indebtedness of each individual ? 

45. The national debt of Spain is 467,000,000 of doUars, and 
the number of inhabitants 11,900,000 : what is the amount of 
indebtedness of each individual ? 

46. The national debt of Russia is 150,000,000 of dolla;i3, and 
the number of inhabitants 51,100,000 : what is the amount of 
indebtedness of each individual ? 

47. The national debt of Austria is 380,000,000 of dollars, 
and the number of inhabitants 34,100,000 : what is the amount 
of indebtedness of each individual ? 

48. The national debt of France is 1,800,000,000 of dollars, 
and the number of inhabitants 33,300,000 : what is the amount 
of indebtedness of each individual ? 

49. The national debt of Great Britain is 5,556,000,000 of 
dollars, and the number of inhabitants 25,300,000 : what is the 
amount of indebtedness of each individual ? 

50. Divide 467000000000 by '25000000000. 



51. 568240—42. 

52. 785372-^63. 

53. 896736-7-72. 

64. 67234568-7-5. 

65. 34256726^15. 

66. 42367581—45. 

67. 16753672-7-35. 

68. 3256385—55. 

69. 45672400-7-25. 
dO. 6245634-r-45. 
U 3245623-^126 



62. 462156-^76. 

63. 3562189-T-225. 

64. 685726-7-32000 

65. 723564-T-175. 
.66. 892565-7-225. 

67. 456212-f-275. 

68. 925673-7-125. 

69. 763421-7-176. 

70. 876240-r-275. 

71. 7825600-7-80000. 

72. 92004578-7- lOOOOa 
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GG^fERAL PRDfCIPLES IN DIVISlOX 

1 40* From the nature of diyisioii, it is efident, thai the 
value of the quotient depends hoth on the divisor and the divi- 
dend. 

14:1« If a given diTiscH- is contained in a ghren dividend a 
certain number of times, the same divisor will obviously be ccm- 
tainedy 

In double that dividend, tieiee as many times. 

In three times that dividend^ tluice as many times, ^c. .Hence, 

If the divisor remains the same, multiplyinff ike dividend by any 
number, is in effect multiplying the quotient by that number. 

Thus, 6 is contained in 12, 2 times ; in 2 times 12 or 24, 6 is 
cont^cd 4 times ; (i. e. twice 2 times ;) in 3 times 12 or 36, 6 
is contained 6 times ; (i. e. thrice 2 times ;) &c. 

1 42* Again, if a given divisor is contained in a given divi- 
dend a certain number of times, the same divisor is contained. 

In half that dividend, half as many times ; 

In a third of that dividend, a third as many times, &:c. Hence, 

If the divisor remains the same, dividing the dividend by any 
number, is in effect dividing the quotient by that number. 

Thus, 8 is contained in 48, 6 times ; ia 48-=- 2 or 24, (half of 
48,) 8 is contained 3 times ; (i. e. half of 6 times ;) in 48-^3 or 
1 6, (a third of 48,) 8 is contained 2 times ; (i. e. a third of 6 
times;) &c. 

1 43* If a given divisor is contained in a given dividend a 
certain number of times, then, in the same dividend. 

Twice that divisor is contained only half as many times ; 

Three times that divisor, a third as many times, &c. Hence, 

If the dividend remains the same, multiplying the divisor hy any 
number, is in effect dividing the quotient hy that number. 

Thus, 4 if* contained in 24, 6 times ; 2 times 4 or 6 is ccn 

auEar.— 140. Upon what does the valae of the quotient depend 1 141. If the divisor n- 
mains the same, what is the efiect on the quotient to multiply the dividend 1 143. WhF 
to tlw effect of dividing Uie dividend by any given number 1 143. If the divide id leroe:: 
the fame, what is the effect of multiplying the divisor by any given number 1 
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tained in 24, 3 times ; (i. e. half of 6 times ;) 3 times 4 oi 12 ia 
contained in 24, 2 times ; (i. e. a third of 6 times ;) &o. 

1 44. If a given divisor is contained in a given divi(?«iid a 
certain number of times, then, in the same dividend. 
Half that divisor is contained twice as many times ; 
A third of that divisor, three times as many times, &c. Hwice, 

ff the dividend remains the same, dividing the divisor hy wny 
tumber, is in effect multiplying the quotient hy tliat number. 

Thus, 6 is contained in 36, 6 times ; 6-r2 or 3, (half of 6,) is 
contained in 36, 12 times; (i. e. twice 6 times;) 6-r-3 or 2, (a 
third of 6,) is contained in 36, 18 times ; (i. e. thrice 6 times ;) <fec, 

1 46. From the preceding articles, it is evident that any given 
divisor is contained in any given dividend, just as many times as 
twice that divisor is contained in twice that dividend ; three times 
that divisor in three times that dividend, &c. 

Conversely, any given divisor is contained in any given dividend 
just as many times, as half that divisor is contained in half that 
dividend ; a third of that divisor, in a third of that dividend, &c. 
Hence, 

1 46* If the divisor and dividend are both multiplied, or both 
divided by the same number, the quotient will not be altered. 
Thus, 6 is contained in 12, 2 times ; 

2 times 6 is contained in 2 times 12, 2 times ; 

3 times 6 is contained in 3 times 12, 2 times, <S^c. 
Again, 12 is contained in 48, 4 times ; 

12-7-2 is contained in 48—2, 4 times ; 
12-7-3 is contained in 48 H- 3, 4 times ; &c. 

147* If the sum of two or more numbers is divided by any 
number, the quotient will be equal to the sum of the quotientt 
which will arise from dividing the given numbers sep irately. 

Thus, the sum of 12+18=30 ; and 30^6=5. 
Now, 12-~6=2 ; and 18-t-6=3 ; but the sum of 2+3=5. 

Again, the sum of 32 + 24+40=96 ; and 96-t'8=)2. 
Now, 32—8=4; 24-r-8=3; and40-j-8=5; but 4+ 8+6=- 12 

QuKST. — ^144. What of dividing the divisor? 146. What is the efl^ct ur< i the quocient 
tf the divisor and dividend are both maltipUed, or both divided by the sawM* nnuiberl 
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CANCELATION.* 

148* We have seen that division is finding a quotient, 'which, 

multiplied into the divisor, will produce the dividend. (Art. 112.) 

If, therefore, the dividend is resolved into two such factors that 

one of them is the divisor, the other factor will, of course, be the 

quotient. Suppose, for example, 42 is to be divided by 6. Now 
the factors of 42 are 6 and 7, the first of which being the divisor. 

he other must be the quotient. Therefore, 

Canceling a factor of any number, divides the number hy that 
factor. Hence, 

' 1 49. When the dividend is the product of two factors, one 
of which is the same as the divisor. 

Cancel the factor common to the dividend and divisor ; the 
other factor of the dividend will be the answer, (Ax. 9.) 
Note. — The term cancel^ signifies to erase or r^ect, 

1. Divide the product of 34 into 28 by 34. 

Commxm Method. By Cancelation. 

34 * >^)^4X28 

28 2S Jns. 

272 

68 Canceling the factor 34, which is com- 

34)952(28 Ans. mon both to the divisor and dividend, we 

68 have 28 for the quotient, the same as be- 

272 fore. 
272 

150* The method of contracting arithmetical operations, hy 

refecting equal factors, is called Cancelation. 

Obs. It applies with great advantage to that class of examples and problems, 
which involve both multiplication and division ; that is, which require the prih 
duct of two or more numbers to be divided bv anoih^ nmnber, or by the prodwA 
of two or more numbers. 

2 Divide 76X45 by 76. 3. Divide 63X81 by 81. 

4. Divide 65X82 by 82. 5. Divide 95X^3 by 05. 

6. Divide the product of 45 times 84 by 9. 

* Birk*s Arithmetical CoUections : London, 1784. 
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Analysis. — ^The factor 45=5X0; hence the dividend is com- 
posed of the factors 84X5X9. We may therefore cancel 9, 
which is common both to the divisor and dividend, and 84 X &» 
the )ther factors of the dividend, will be the answer required. 

Operation. Proof, 

0)84X5X0 84X6X9=3780 

420 Ans. And 8780-r9=420. 

1. Divide the product of 45X6X3 by 18X5. 

Operation, Proof, 

WX5)45X0X$ 45X6X3=810; and 18X5— 90 

9 Ans, Now, 810-7-90=9 

Note. — We cancel the factors 6 and 3 in the dividend and 18 in the divi- 
scr; for 6x3=18. Canceling the same or equal factors in the divisor and 
dividend, is dividing them hoth by the same number, and therefore does not 
affect the quotient. (Arts. 146, 148.) Hence, 

151* AVhen the divisor and dividend have common factors. 

Cancel the factors common to both ; then diwde the product of 
those remaining in the dividend by the product of those remaining 
in the divisor, 

8. Divide 15X^X12 by 5X3X7X2. 

9. Divide 27X3X4X7 by 9X12X6. 

10. Divide 75x15X24 by 25X3X6X4X5. 

Note. — ^The further developmerU and application of the principles of Cancela- 
tion, may be seen in reduction of compound fhictions to simple ones; in multi- 
location and division of fractions ; in simple and compound proportion, &c. 

1 5 1 • a. The four preceding rules, viz : Addition, Subtra^ction, 

Multiplication, and Division, are usually called the Fundamentai 

Rules of Arithmetic, because they are the foundation or basis oi 

all arithmetical calculations. 

Ob8. Every change that can be made upon the value of a number, must 
necessarily either increase or diminish it. Hence, the fundamental operation! 
in arithmetic are, strictly speaking, but two, addition and svMracfdon ; that is 
viurease and decrease. MultipKcation, we have seen, is an abbreviated form 
of addition; division of subtraction. ' (Arts. 80, 114.) 

QuMT.— 151. a. Name the fundamental rules of Arithmetic. Why ate these rales called 
flwdAmentall 
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APPLICATIONS OF THE FUNDAMENTAL RULES. 

152* When the sum of two numbers and one of the numbers 
are given, to find the other number. 

From the given sum, subtract the given numher, arid the reTnmnder 
wUl be the other numher. 

Ex. 1. The sum of two numbers is 87, one of which is 26 : 
wh&t is the other number ? 

Solution, — 87 — 25=62, the other number. (Art. 72.) 

Proof. — 62+25=87, the given sum. (Ax. 11.) 

2. A and B together own 360 acres of land, 95 of which bo- 
long to A : how many does B own ? 

8. Two merchants bought 1786 bushels of barley together, one 
of them took 860 bushels : how many bushels did the other have ? 

153* When the difference and the greater of two numbers are 
given, to find the less. 

Subtract the difference from the greater, and the remainder will 
&? tJie less number, 

4. The greater of two numbers "is 72, and the difference be- 
tween them is 28 : what is the less number ? 

Solution, — 72 — 28=44, the less number. ^Art. 72.) 

Proop.^-44+28=72, the greater number. (Art. 73. Obs.) 

5. A man bought a horse and chaise ; for the chaise he gave 
265 dollars, which was 75 dollars more than he paid for the 
horse : how much did he give for the horse ? 

6. A traveler met two droves of sheep ; the -first contained 
1250, which was 125 more than the second had : bow many 
sheep were there in the second drove ? 

15'i« When the difference and the less of two numbers ar 
given, to find the greater. 

S -^ — 

QuKBT.-^lSS. When the sum of two numbers and one of them are given, how Is the othef 
Ibnnd 1 153. When the difference and the greater of two numbers are giver, how is the 
Ibm foond 1 154. When the difierence and th« less of two numbers are given, how is the 
giwiter found ? 

8 
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Add the differmce and the less number together, and the sum vnll 
he the greater number. (Art. 73. Obs.) 

7. The difference between two numbers is 12, and the lew 
number is 45 : what is the greater number ? 

Solution, — 46+12=57, the greater number. 

Proof. — 57^-45=12, the given difference. (Art. 72.) 

8. A is worth 1890 dollars, and B is worth 850 dollars mcfc 
than A : how much is B worth ? 

9. A man's expenses are 2561 dollars a year, and his income 
exceeds his expenses 875 dollars : how much is his income ? 

155* When the sum and difference of two numbers are given, 
to find the two numbers. 

From the sum subtract the difference, divide the remainder by *2, 
and the quotient will be the smaller number. 

To the srrudler number thu^ found, add tlie given difference, and 
the sum wiU be the larger number. 

10. The sum of two nimibers is 48, and their difference is 18 : 
what are the numbers ? 

Solution. — 48 — 18=30, and 30-7-2=15, the smaller number. 
And 15 + 18=33, the greater number. 

Proof. — 33 + 15=48, the given sum. (Ax. 11.) 

11. The sum of the ages of two men is 173 years, and the 
difference between them is 15 years : what are their ages ? 

12. A man bought a span of horses and a carriage for 856 
dollars ; the carriage was worth 165 dollars more than the horses : 
what was the price of each ? 

156* When the product of two numbers and cm of the 
numbers are given, to find the other number. 

Divide the given product by the given number, and the ^j^tieni 
will be tJiS number required. (Art. 91.) 

Q DEBT.— 155. When the sum and diflTerence of two nninbers are given, how are tlM 
numbers found 1 156. When the product of two numben and one of them aio given, , 
la the other found ? 
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« 

13. The product of two numbers is 144, and one of the ntm- 
bers is 8 : what is the other number ? 

Solution, — 144-7-8=18, the required number. (Art. 120.) 
Proof. — 18X8=144, the given product. (Art. 88.) 

14. The product of A and B*s ages is 3250 years, and B's age 
is 50 years : what is the age of A ? 

15. The product of the length of a field multiplied by its 
tread til is 15925 rods, and its breadth is 91 rods : what is its 
length? 

157* When the divisor and quotient are given, to find the 
dividend. 

Multiply the given divisor and quotient together, and the product 
mil be the dividend, (Art. 121.) 

16. If a certain divisor is 12, and the quotient is 30, what is 
the dividend ? 

Solution. — 30X12=360, the dividend required. 
Proof. — 360-^12=30, the given quotient. (Art. 120.) 

17. If the quotient is 2*75 and the divisor 683, what must be 
the dividend ? 

18. If the divisor is 1031 and the quotient 1002, what must 
be the dividend ? 

158* When the dividend and quotient are given, to find the 
divisor. 

Divide the given dividend hy the given quotient, and the quotient 
thus obtained mil be the number required, (Art. 122.) 

19. A certain dividend is 864, and the quotient is 12 : what is 
the divisor ? 

Solution. — 864—12=72, the divisor required. (Art. 120.) 
Proof. — 72X12=864, the given dividend. (Art. 121.) 

20. A gentleman handed a purse containing 1152 shillings, to 

QiTMT. — 157. When the divisor and qnntient are given, how is the dividend tcnrnd 1 
in. When the dividend and quotient are given, how is the divisor found 1 
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« 

a company of l)eggars, which was sufficient to give them 24 sliil 

ling3 apiece : how many beggars were there ? 

21. A farmer having 2500 sheep, divided them into flocks of 
125 each : how many flocks did they make ? 

159* When the prodttct of three numbers and two of the 
numbers are given, to find the other number. 

Divide the given product hy the product of the two ^nven nutn^ 
ere, and ths quotient will he the other number, 

22. There are three numbers whose product is 288 ; one of 
them is 8, and another 9 : it is required to find the other number. 

Solution, — 9X8=72 ; and 288-^Y2=4, the number required. 

Proof. — 9 X 8 X 4=288, the given product. 

23. The product of three persons' ages is 14880 years ; the 
tige of the oldest is 31 years, and that of the second is 24 years : 
what is the age of the yoimgest ? 

24. If a garrison of 75 men have 18750 pounds of meat, 
how long will it last them, allowing 25 pounds to each man per 
month ? 

25. The sum of two numbers is 3471, and the less is 1629: 
what is the greater ? , 

26. The sum of two numbers is 4136, and the greater is 3074 : 
what is the less ? 

27. The difference between two numbers is 128, and the greater 
is 760 : what is the less ? 

28. The difference between two numbers is 340, and the less 
is 634 : what is the greater? 

29. The sum of two numbers is 12640, and their difference is 
1608 : what are the nimibers ? 

30. The sum of two numbers is 25264, and their difference 
is 736 : what are the numbers ? 

31. The sum of two numbers is 42126, and their difference ui 
176: what are the numbers ? * 

32. The product of two numbers is 246018, and one o-f them 
ift 313 : what is the other number ? 
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% SECTION VI. 
PROPERTIES OF NUMBERS.* 

Art. 160* The 2>rogreas as well as the pleasure of the studeni 
ia Arithmetic, depends veiy much upon the cuccuroAy of his knowl^ 
edge of the terms, which are employed in mathematical reasoning. 
Particular pains should therefore be taken to understand their 
true import. 

Def. 1. An integer signifies a whole number. (Art. 28. Obs. 2.) 

2. Whole numbers or integers are divided into prime and com- 
posite numbers. 

3. A composite number, we have seen, is one which may bo 
produced by multiplying two or more numbers together ; as, 4, 
10, 15. (Art. 96.) 

4. A prime number is one which cannot be produced by multi- 
plying any two or more numbers together ; or which cannot be 
exactly divided by any whole number, except a unit and itself. 
Thus, 1, 2, 3, 5, V, 11, 13, <fec., are prime numbers. 

Obs. 1. One number is said to be prime to anot?i£r, when a unit is the only 
number by which both can be divided without a remainder. 

2. The learnei must be careful not to confound numbers which are prime 
to sack other with priTtie numbers ; for numbers that are prime to each other, 
may thenselves be composite numbers. Thus 4 and 9 are prime to each 
other, while they are composite numbers. 

3. The number of prime numbers is unlimited. Por those under 3, see 
Table, page 94. 

5. An even number is one which can be divided by 2 without 
a remainder ; as, 4, 6, 8, 10. 



duKST. — 160. upon what does the progress and pleasure of the student in Arlthmetle 
very much depend 1 What is an integer ? What is a composite number ? What fs a 
prime number? Are prime^umbers divisible by other nun|bers1 Obs. When Is one 
numlier said to he prime to another 1 How many prime numbers are there 1 What is aa 
•ven nmaberl An odd number? Oi«. Are even numbers prime or composite 1 What 
b tme of odd numl)e.*s in this respect? 

• Bff'low on the Theory of Numbers; also, Bonnycastle's Arithmetic. 



• 
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6. An odd number is one which cannot be divided by 2 with- 
out a remainder ; as, 1, 3, 5, 7, 9, 15. 

Obs. All even numbers except 2, are wmposUe numbers ^ an odd number is 
sometimes a composite^ and sometimes a priTne number. 

Y. One number is a measure of another, when the former is 
contained in the latter, any number of times without a remainder. 
Thius, 3 is a measure of 15 ; 7 is a measure of 28, <kc. 

8. One number is a multiple of another, when the former can 
l}«) divided by the latter without a remainder. Thus, 6 is a mul- 
tiple of 3 ; 20 is a multiple of 5, <fec. 

» 

Obs. a mvMiple is therefore a composite number, and the number thus con- 
tained in it, is always one of its factors. 

9. The aliquot parts of a number, are the parts by which it 
can be measured or divided without a remainder. Thus, 6 and 7 
are the aliquot parts of 35. 

10. The reciprocal of a number is the quotient arising from 
dividing a t^m'^by that number. Thuls, the reciprocal of 2 is ^ ; 
the reciprocal of 3 is ^ ; &c. 

11. The difference between a given number and 10, 100, 1000, 
&c., that is, between the given number and the next higher order, 
is called the Arithmetical Complement of that number. Thus, 
3 is the complement of 7 ; 15 is the complement of 85. 

Obs. The arithmetical complement of a number consisting of ^le integral 
figure, either with or without decimals, is found by subtracting the number 
from 10. If there are two integral figures, they are subtracted from 100 ; if 
three^ from 1000, &c. 

12. A perfect number is one which is equal to the sum of all 
its aliquot parts. Thus, 6=1 + 2+3, the sum of its aliquot parts, 
and is a perfect number. 

Obs. 1. All the numbers known, to which this property really belongs, are 
the following: 6; 28; 496; 8128; 33,550,336; 8,589,869,056; 137,438^691,328 
And 2,305,843,008,139,952,128.* 

2. All perfect numbers terminate with 6, or 28. ^ 



QuKST.— When is one number a measure of another ? What is a multiple 't Wha 
aliqaot parte 1 What is the reciprocal of a number ? ' 



I 
* Huttnn*s Mnthematical Recreations. 
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161 • By the term properties of numbers, is meant those 
qualities or elements which are inherent and inseparable fr^m 
them. Some of the more prominent are the following : 

1. The smn of any two or more even numbers, is an even number. 

2. The difference of any two even numbers, is an even number. 

3. The sum or difference of two odd numbers, is even ; but the 
sum of three odd nimibers, is odd. 

4. The sum of any even number of odd numbers, is even ; but 
the sum of any odd number of odd numbers, is odd. 

5. The sum, or difierc • ce, o" «.a ecea and an odd number, is an 
odd number. 

6., The product of an even and an odd number, or of two even 
numbers, is even. 

7. If an even number be divisible by an odd number, the 
quotient is an even number. 

8. The product of any number of factors, is even, if any one of 
them be even. 

9. An odd number cannot be divided by an even number with- 
out a remainder. 

10. The product of any two^ or more odd numbers, is an odd 
number. — * 

1 1. If an odd number divides an even number, it will also 
divide the half of it. 

12. If an even number be divisible by an odd number, it will 
also be divisible by double that number. 

13. Any number that measures two others, must likewise 
measure their sum, their difference, and their product. 

14. A number that m^easures another, must also measure its 
multiple, or its product by any whole number. 

15. Any number expressed by the decimal notation, divided 
by 9, will leave the same remainder, as the sum of its figures or 
digits divided by 9. 

Demanstration, — Take any number, as 6357 ; now separating it into its seve* 
nl parts, It becomes 60Q(H-300-f50-|-7. But 6000=6X1000=6X(99^1) 
=6X999+6. In like manner 300=3x99+3, and 50=5X9+6. Hence 
6357=6x999-4-3x99+5X9+6+3+5+7; and 6357-+-9=(6x9I9+3x994 

QaBBT.— 161. What is meant by properties of nombers 1 
T.H. 5 
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6X9+6+3-f5+7)H-9. But 6X999^X99+5X9 b evidently diidaible by 9 , 
therefore if 6357 be divided by 9, it will leave the same remainder as 6+34-^'^ 
7-1-9. The same will be found true of any other number whatever. 

Ob8. 1. This property of the number 9 affords an ingenious method of proving 
each of the fundamental rules. (Arts. 90, 123.) The same property belongs to 
the number 3; for, 3 b a measure of 9, and will therefore be contained an ex- 
H cumber of times in any number of 9s. But it belongs to no other digit. 

2. The preceding b not a necessary but an incidental property of the num- 
ber 9. It arises from the law of increase in the decimal notation. If the radix 
oi the system were 8, it would belong to 7; if the radix were 12, it would be- 
long to 1 1 ; and universally, it belongs to the number that b one less than th« 
radix of the system of notation. 

16. If the number 9 is multiplied by any single figure or digit 
the sum of the figures composing the product, will make T. 
Thus, 9X4=36, and 3+6=9. 

17. If we take any two numbers whatever ; then one of them, 
or their sum, or their differevice, is divisible by 3. Thus, take 11 
and 17 ; though neither of the numbers themselves, nor their sum 
is divisible by 3, yet their difference is, for it is 6. 

18. Any number divided by 11, will leave the same remmnder, 
as the sum of its alternate digits in the even, places reckoning 
from the right, taken from the sum of its alternate digits in the 
odd places, increased by 11 if necessary. — 

• • • • 

Take any number, as 38405603, and mark the alternate fig- 
ures. Now the sum of those marked, viz: 8+0+6+3=17. 
The sum of the others, viz : 3+4+5+0=12. And 17 — 12=5, 
the remainder sought. That is, 38405603 divided by 11, will 
leave 5 remainder. 

• • • • 

Again, take 5847362, the sum of the marked figures is 14 ; 
the sum of those not marked is 21. Now 21 taken from 25, 
(•-=•14+ 11,) leaves 4, the remainder sought. 

19. Every composite number may be resolved into prime factors. 
For, since a composite number is produced by multipl3ring two or 
more factors together, (Art. 160. Def. 3,) it may evidently be re- 
iolved into those factors ; and if these factors themselves are con^ 
posite, they also may be resolved into other factors, and thuA the 
analysis may be continued, imtil all the factors are prim>e numbers. 

20. The least divisor of every number is a prime number. 
For, every whole number is either prime, or compfeite ; (Art. 160, 
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Def. 2 ;) but a composite number, we have just seen, can be re* 
solved into prime factors ; consequently, the least divisor of every 
number must be a prime number. 

21. Every prime number except 2, if increased or diminished 
by 1, is divisible by 4. See table of prime numbers, next page. 

22. Eveiy prime number except 2 and 8, if increased o; 
diminished by 1, is divisible by 6. 

23. Every prime number, except 2 and 5, is contained withoat 
remainder, in the nimaber expressed in the common notation by 

as many 9s as there are units, less one, in the prime number itself.* 
Thus, 3 is a measure of 99 ; 1 of 999,999 ; and 13 of 999,999, 
099,999. 

24. Ei^'ery prime number, except 2, 3, and 5, is a measure of 
the number expressed in common notation, by as many Is as there 
are units, less one, in the prime number. Thus, 7 is a measure 
of 111,111 ; and 13 of 111,111,111,111. 

26. All prime numbers except 2, are odd ; and consequently 
terminate with an odd digit. (Art. 160. Def. 5.) 

Nui€. — 1. It must not be inferred from this that all odd numbers are prime, 
(Art 160. Def. 6 Obs.) 

2. It is plain that any number terminating with 5, can be diyided by 5 with- 
out a remainder. Hence, 

26. All prime numbers, except 2 and 5, must terminate with 
1, 3, 7, or 9 ; all other numbers are composite, 

1 6 1 • a. To find the prime numbers in any series of numbers. 

Write in their proper order all the odd numbers contained in the 
series. Then reckoning from 3, pla^e a point over every third num- 
her in the series ; reckoning from 5, place a point over every fifth 
number ; reckoning from 7, pla^e a point over every seventh num* 
her, and so on. The numbers remaining without points, together 
with the number 2, are the primes required. 

Take the series of numbers up to 40, thus, 1, 3, 5, 7, 9, 11, 13, 

U, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39 ; then adding th« 

Dumber 2, the primes are 1, 2, 3, 5, 7, 11, 13, &c. 

Note. — This method of excluding the numbers which are not prime from ■ 
leriea, was invented by Eratosthenes, and is therefore called Eratosthenes Sieve, 

* Th6oiie des Nombres, par M. LoRcndre 
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TABLE OF PRIME NUMBERS FROM 1 TO 3413. 



L 



1 

2 

3 

5 

1 

11 

13 

17 

19 

23 

29 

31 

37 

41 

43 

47 

53 

69 

61 

67 

71 

73 

79 

83 

89 

97 

101 

103 

107 

109 

113 

127 

131 

137 

139 

149 

151 

157 

163 

167 



173)409 
179 419 



181 421 
191 431 
193 433 
197 439 
199 443 
211449 
223 457 
227 461 
229 463 
233 467 
239 479 
241 487 
251491 
257 499 
263 503 
269 509 
271521 
277 623 
281641 
283 647 
293 657 
307 663 
311569 
313 571 
317 577 
331 687 
337 593 
347 599 
349 601 
353 607 
359 613 
367 617 

378 619 

379 631 
383 641 
389|643 
3976471929 
14011653 937 



659 
661 
673 
677 
683 
£91 
701 
709 
719 
727 
733 
739 
743 
761 
757 
761 
769 
773 
787 
797 
809 
811 
821 
823 
827 
829 
839 
853 
857 
859 
863 
877 
881 
883 
887 
907 
911 
919 



941 

947 

953 

967 

971 

977 

983 

991 

997 

1009 

1013 

1019 

1021 

1031 

1033 

1039 

1049 

1061 

1061 

1063 

1069 

1087 

1091 

1093 

1097 

1103 

1109 

1117 

1123 

1129 

1161 

1153 

1163 

1171 

1181 

1187 

1193 



1223 
1229 
1231 
1237 
1249 
1259 
1277 
1279 
1283 
1289 
1291 
1297 
1301 
1303 
1307 
1319 
1321 
1327 
1361 
1367 
1373 
1381 
1399 
1409 
1423 
1427 
1429 
1433 
1439 
1447 
1451 
1453 
1469 
1471 
1481 
1483 
1487 



1201 1489 
1213 1493 
121711499 



1611 

1623 

1631 

1643 

1649 

1653 

1669 

1567 

1671 

1679 

1683 

1697 

1601 

1607 

1609 

1613 

1619 

1621 

1627 

1637 

1667 

1663 

1667 

1669 

1693 

1697 

1699 

1709 

1721 

1723 

1733 

1741 

1747 

1753 

1769 

1777 

1783 

1787 

1789 

1801 



1811 

1823 

1831 

1847 

1861 

1867 

1871 

1873 

1877 

1879 

1889 

1901 

1907 

1913 

1931 

1933 

1949 

1961 

1973 

1979 

1987 

1993 

1997 

1999 

2003 

2011 

2017 

2027 

2029 

2039 

2053 

2063 

2069 

2081 

2083 

2087 

2089 

2099 

2111 

2113 



2129 
2131 
2137 
2141 
2143 
2163 
2161 
2179 
2203 
2207 
2213 
2221 
2237 
2239 
2243 
2261 
2267 
2269 
2273 
2281 
2287 
2293 
2297 
2309 
2311 
2333 
2339 
2341 
2347 
2351 
2357 
2371 
2377 
2381 
2383 
2389 
2393 
2399 
2411 
2417 



2423 

2437 

2441 

2447 

2469 

2467 

2473 

2477 

2603 

2521 

2531 

2639 

2643 

2649 

2661 

2557 

2579 

2591 

2593 

2609 

2617 

2621 

2633 

2647 

2657 

2659 

2663 

2671 

2677 

2683 

2687 

2689 

2693 

2699 

2707 

2711 

2713 

2719 

2729 



2741 
2749 
2753 
2767 
2777 
2789 
2791 
2797 
2801 
2803 
2819 
2833 
2887 
2843 
2861 
2857 
2861 
2879 
2887 
2897 
2903 



3079 
3083 
3089 
3109 
3119 
3121 
3137 
3163 
3167 
3169 
3181 
3187 
3191 
3203 
3209 
3217 
3221 
3229 
3251 
8263 
3267 



29093269 
291713271 
2927 3299 
2939 3301 



2963 
2957 
2963 
2969 
2971 
2999 
3001 



3307 
3313 
3319 
3323 
3829 
3331 
3343 



301113347 



3019 
3023 
3037 
3041 
3049 
3061 



2731 3067 



3359 
3361 
3371 
3373 
3389 
3391 
3407 
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DIFFERENT SCALES OF NOTATION. 

162* A number expressed in the decimal notation^ may be 
changed to any required scale of notation in the following manner. 
Divide the given numher hy the radix of the required scale con- 
tinually, till the quotient is less than the radix ; then annex to the 
last quotient the several remainders in a retrograde order, placing 
iphers where there is no remainder, and tlie result will he the num- 
in the scale required. (Arts. 43, 44.) 

£x. 1. Express 429 in the quinary spale of notation. 

Explanation, — ^By Dividing the given number 6)429 

by 5, it is evidently distributed into 85 parts, 6) 85—4 

each of which is equal to 5, with 4 remainder. 6) 17 — 

Dividing again by 5, these parts are distributed 3 — 2 

into 17 other parts, each of which is equal to 5 Ans, 3204 

times 5, and the remainder is nothing. Dividing by 5 the third 
time, the parts last foimd are again distributed into 3 other parts, 
each of which is equal to 5 times 5 into 5, with 2 remainder. 
Thus, the given number is resolved into 3X5X5X5+2X5X5 + 
0X6+4, or 3204, which is the answer required. 

2. Change 7854 from the decimal to the binary scale. 

Jns. 1111010101110. 

8. Change 7854 from the decimal to the ternary scale. 

Ans. 101202220. 
4. Change 7854 from the decimal to the quaternary scale. 

Ans. 1322232. 
6. Change 7854 from the decimal to the quinary scale. 

Ans. 222404. 

6. Change 7864 from the decimal to the senary scale. 

Ans. 100210. 

7. Change 7854 from the. decimal to the octary scale. 

^«5., 17256., 
6. Change 7854 from the decimal to the nonary scale. ^ 

Ans, 11686. 

9. Change 7854 from the decimal to the duodecimal scale. 

Ans. 4666. 
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10 Change 35261 from tlie decimal to the quaternary scale. 

11. Change 643175 from the decimal to the octaiy scale. 

12. Change 175683 from the decimal to the septenary scale. 

13. Change 534610 from the decimal to the octary scale. 

14. Change 841568 from the decimal to the nonary scale. 

I 15. Change 592835 from the decimal to the dnodedmal scale. 

• 

Note. — Since every scale requires as many characters as there are units in 
d e ra(Ux, we will denote 10 by t^ and 11 by e. Ans. 3470 1 e, 

163* To change a number expressed in any given scale of 
notation, to the decimal scale. 

Multiply the left hand figure hy the given radix, and to the 
product add the next figure ; then multiply this sum hy the radix 
again, and to this product add the next figure ; thus continue the 
operation tUl all the figures in the given number have been employed, 
and the kut product wUl he the number in the decimal scale, 

16. Change 3204 from the quinary to the decimal scale. 

Operation, 

Hxplanation. — ^Multiplying the left hand figure 3204 

by 5> the given radix, evidently reduces it to the 5 

next lower order ; for in the quinary scale, 5 in 17 

an inferior order make one in the next superior 5 

order. For the same reason, multiplying this 85 

sum by 5 again, reduces it to the next lower 5 

order, <fec. 429 Ans. 

Om. This and the preceding operations are the same in principle, as redudng 
0ompoiind numbers finom one denomination to another. 

17. Change 1322232 from the quaternary to the decimal scale. 

Ans. 7854. 

18. Change 2546571 from the octary to the decimal scale. 

19. Change 34120521 from the senary to the decimal scale. 

20. Change 145620314 from the septenary to the decimal scale. 

21. Change 834107621 from the nonary to the decimal scale. 

22. Change 403130021 from the quinary to the decimal scale. 
28. Change 704400316 from the octary to the decimal scale. 
24. Change 903 1 24 1 06 from the duodecimal to the decimal scale. 
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ANALYSIS OF COMPOSITE NUMBERS. 

164* Every composite number, it has been shown, maj be 
resolved into 2>nfn« factors. (Art. 161. Prop. 19.) 

Ex. 1. Resolve 210 into its prime factors. 

Operation, We first divide the given number by 2, which 

2) 210 is the least number that will divide it with 

3) 105 out a remainder, and which is also a prims 

6)35 number. (Prop. 20.) We next divide by 8, 

7 then by 5. The several divisors and the last 

Ans. 2, 3, 5, and 1. quotient are the prime factors required. 

Proof.— 2 X3X6X'^=210. • Hence. 

165* To resolve a composite number into its prime fjEtctors. 

Divide the given number hg the smallest number uoMch will du 
tnde it mthout a remainder ; then divide the quotient in the same 
way, and thus continue the operation till a quotient is obtained 
which can he divided hy no number greater than 1. The severed 
divisors with the last quotient, will be the prime factors required, 
(Art. 161. Prop. 19.) 

Denumstrakon, — Every diviswn of a number, it b plain, lesoWes it into tmo 
factors, viz: the divisor and dividend. (Art. 112.) But according to the rule, 
the dfiviflon, in eveiy case, are the tmaUesf numbers that will divide the given 
number and the successive quotients without a remainder ; consequently they 
are all prime numbers. (Art 161. Prop. 20.) And since the division is con- 
tinued till a quotient is obtained, which cannot be divided by any number 
greater than 1, it follows that the last quotient must also be a pHme number; 
fi>r, a f rime number is one which cannot be exactly divided by any whole 
number except a unit and itse^. (Art. 160 Det 4) 

Obs. 1. Since the least divisor of every number is a prime number, it is evi- 
dent that a composite number may be resolved into its prime factors, by divid- 
ing it continually by offi/y prime iwmher that will divide the given number and 
the quotients without a remainder. Hence, 

2. A coinpoate number can be divided by any of its prime factors without ti 
remainder, and by the product of any two or more of them, but by tio other 
number. Thus, the prime factors of 42 are 2, 3, and 7. Now 42 can b6 di- 

<|inirr.~165. How do fan resolve a composite number into its prime fbetors 1 Oftt. Will 
flho MUM iwntt be obtained^ if we divide by any of Its prime (kctors 1 
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Hded by 3, 3, and 7; also by 3x3, 2x7, 3x7, anc\3xBX'^i but it can bt 
dhrided by no other number. 

2. Besolye 4 and 6 into their prime factoiB. 
Solution, — 4=2X2 ; and 6=2X3. 

3. Resolve 8 into its prime fiactors. Ans, 8=2X2X2. 
Hesolve the following composite numbers into their priiiM 



factors : 












4. 9. 


22. 


34. 


40. 


61. 


58. 81. 


6. 10. 


23. 


35. 


41. 


58. 


59. 82. 


6. 12. 


24. 


36. 


42. 


60. 


60. 84. 


1. 14. 


25. 


38. 


43. 


62. 


61. 85. 


8. 15. 


26. 


39. 


44. 


63. 


62. 86. 


9. 16. 


27. 


40. 


45. 


64. 


63. 87. 


10. 18. 


28. 


42. 


46. 


65. 


64. 88. 


11. 20. 


29. 


44. 


47. 


66. 


65. 90. 


12. 21. 


30. 


45. 


48. 


68. 


66. 91. 


13. 22. 


31. 


46. 


49. 


69. 


67. 92. 


14. 24. 


32. 


48. 


50. 


10. 


68. 93. 


15. 25. 


33. 


49. 


51. 


12. 


69. 94. 


16. 26. 


34. 


60. 


52. 


14. 


70. 95. 


lY. 27. 


35. 


51. 


53. 


15. 


71. 96. 


18. 28. 


36. 


52. 


54. 


16. 


72. 98. 


19. 30. 


37. 


54. 


55. 


11. 


73. 99. 


20. 32. 


38. 


55. 


56. 


18. 


74. 100. 


21. 33. 


39. 


56. 


57. 


80. 


75. loa 



76. Resolve 120 and 144 into their prime factors. 

77. Resolve 180 and 420 into their prime factors. 

78. Resolve 714 and 836 mto their prime factors. 

79. Resolve 574 and 2898 into their prime factors. 
90. Resolve 11492 and 180 into their prime factors. 

81. What are the prime factors of 650 and 1728 ? 

82. What are the prime factors of 1492 and 8032 ? 

83. What are the prime factors of 4604 and 16806 ? 

84. What are the prime factors of 71640 and 20324 ? 

85. What are the prime factors of 84705 and 65948 ? 

86. What are the prime factors of 9235!^ and 8T 3784 ? 
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GREATEST COMMON DIVISOR. 

166* A common divisor of two or more numbers, is a nmn- 
ber which will divide each of them without a remainder. Thui 

2 is a common divisor of 6, 8, \2, 16, 18, (&c. 

167* The greatest commxm divisor of two or more numbers, 
is the greatest number which will divide them without a remamder. 
Thus 6 is the greatest common divisor of 12, 18, 24, and 30. 

Obs. a common divisor is sometimes called a common measwre. It will be 
■6«>:i that a amvnum divisor of two or more numbers, is simply a factor which 
IS common to those numbers, and the greatest common divisor is the greatest 
factor common to them. Hence, 

168* To find a common divisor of two or more numbers. 

Resolve each number into two or more factors, one of which shall 
he common to all the given numbers 

Or, resolve the given numbers into their prime factors, then if 
the same factor is found in each, it will he a common divisor. (Art. 
165. Obs. 2.) 

Obs. If the given numbers have not a comm/m factor, they cannot have a 
common divisor greater than a unit ; consequently they are either pHme ntMnr 
bers, or are prime to each other. (Art. 160. Def. 3. Obs. 2.) 

Note. — The following facts may assist the learner in finding common di- 
visors: 

1. Any number ending in 0, or an even number, as 2, 4, 6, &c., may be 
divided by 2. 

3. Any number ending in 5 or 0, may be divided by 5. 

3. Any number ending in 0, may be divided by 10. 

4. When the two right hand figures are divisible by 4, the whole number 
may be divided by 4. 

5. If the three right hand figures of any number are divisible by 8, the 
whole is divisible by 8. 

Ex. 1. Find a common divisor of 6, 15, and 21. 

■ 

Solutum, — 6=3X2; 15=3X6; and 21=3X'/. The factor 

3 is common to each of the given numbers, and is therefore a 
common divisor of them. 

QuKfl'^.— 166. What is a common divisor of two or more numbers t 167. What is the 
greatest common divisor of two or more numbers 1 Oha. What is a common divisor aom^ 
limes called ? 168. How do you find a common divisor of two or more numbers 1 Oi«. V 
two given nomben have not a common ftictor, what is true as (o a common divlaocl 

5* 
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2. Find a common divisor of 15, 18, 24, and 36. 
8. Find a common divisor of 14, 28, 42, and 35. 
4. Find a common divisor of 10, 35, 50, Y5, and 60. 
6. Find a common divisor of 82, 118, and 146. 

6. Find a common divisor of 42 and 66. Ans. 2, 3, or 6. 

169* It will be seen from the last example that two nmnbers 
may have more than one common divisor. In many cases it is 
highly important to find the greatest divisor that will divide two 
or more given numbers without a remainder. 

7. What is the greatest common divisor of 35 and 50 ? 

Operation. Dividing 50 by 35, the remainder is 15, 

85)50(1 then dividing 35 (the preceding divisor) by 

35 15 (the last remainder) the remainder is 5: 

15)35(2 finally, dividing 15 (the preceding divisor) by 

80 5 (the last remainder) nothing remains ; con- 

5)15(3 sequently 5, the last divisor, is the greatest 

15 common divisor. Hence, 

170* To find the greatest common divisor of two numbers. 

Divide the greater number by the less ; then divide the preceding 
divisor hy the last remainder^ and so on, till nothing renuiins. 
The last divisor will he the greatest commxm divisor. 

When there are more than two numbers given. 

First find the greatest commjon divisor of any ttoo of them ; 
then, that of the commjon divisor thus obtained and of another 
given number, and so on through all the given numbers. The last 
common divisor found, will be the one required, 

DertumstraHon. — Since 5 is a measure of the last dividend 15, in the preced- 
ing solution, it must therefore be a measure of the preceding dividend 35; be- 
eauise 35=2Xl5-|-5; and 35 is oue of the given numbers. Ifow, since 5 
measures 15 and 35, it must also measure their sum, viz : 35-f-15, or 50, which 
m the other given number. (Art. 161. Prop. 13.) In a simOar manner it may 
be shown that the last divisor will, in all cases, be the greatest common divisor. 

ATofo.— Numbers wliich have no common measu/re greater than 1, art said to 
be incommensurable. Thus 17 and 29 are incommensurable. 



Uuisn.— 170. How find the greatest coDvion divisor of two numbers 1 Of wore than tm%\ 
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8. What is the greatest common divisor of 285 and 465 ? 

9. What is the greatest common divisor of 532 and 1274 ? 

10. What is the greatest common divisor of 888 and 2776 ? 

11. What is the greatest common divisor of 2145 and 8471 ? 

12. What is the greatest common divisor of 1879 and 2425 ? 

13. What is the greatest common divisor of 75, 125> and 160 ? 

Suggestion, — ^Find the greatest common divisor of 75 and 125, 
vhich is 25. Then that of 25 and 160. Ans. 5. 

14. What is the greatest common divisor of 183, 3996, 108 ? 

15. What is the greatest common divisor of 672, 1440, and 3472 ? 

16. What is the greatest common divisor of 30, 42, and 66 ? 

AncUgsis. — Bj resolving the given nmn- OperaHcn. 

bers into their prime factors, (Art. 165,) 30=2X3X5 
we find that the factors 2 and 3 are both 42=2X8X7 
common divisors of them. But we have 66=2X3X11 
seen that a composite number can be Now 2X3=6 Ans. 
divided by the product of any two or 
more of its prime factors ; (Art. 165. Obs. 2 ;) consequently 30, 
42, and 66 can all be divided by 2X3 ; for 2X3 is the product 
of two prime factors conmion to each. And since they are the 
only factors common- to the given numbers, their product must 
be the greatest common divisor of them. Hence, we deduce a 

17 !• Second Method of finding the greatest conmion divisor 
of two or more numbers. 

Resolve the given numbers into their prime factors, amd the con^ 
tinued product of those factors wMch are common to each, will 5# 
the greatest common divisor. 

Om. If the giTen numbem have bat one common ftctor, that factor itself if 
due greatest common divisor, 

17. What is the greatest common divisor of 105 and 165 ? 

18. What is the greatest common divisor of 36, 60, and 108 

19. What is the greatest common divisor of 108, 126, and 162 ? 

20. What is the greatest common divisor of 140, 210, and 315 ? 

21. What is the greatest common divisor of 24, 42, 54, and 60 ? 

22. What is the greatest common divisor of 56, 84, 1 40, and 168 ? 
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LEAST COMMON MULTIPLE. 

172* One number is said to be a multiple of another, when 
the former can be divided by the latter without a remainder 
(Art. 160. Def. 8.) Hence, 

173* A common multiple of two or more numbers, is a num- 
ber which can be divided hj each of th^.m withoat a remainder. 
Ihus, 12 is a conmion multiply of 2, 3, and 4 ; 15 is a commcHi 
multiple of 8 and 5, &c. 

Ob8. a common multiple w iJways a composite number, of which each tti 
the given nomben must be ii *actor ; otherwise it could not be divided bj 
them. (Art. 165. Obs.2.) 

174* The continued product of two or more given number* 
will always form a common multiple of those numbers. The same 
numbers may have an unlimited number of common multiples ; 
for, multiplying their continued product by any number, will form 
a new common multiple. (Art. 161. Prop. 14.) 

175* The least comrwrn multiple of two or more numbers, is 
the least number which can be divided by each of them without a 
remainder. Thus, 12 is the least common multiple of 4 and 6, for 
it i& the least number which can be exactly divided by them. 

Ob8. The least common multiple of two or more numbers, is evidently 
composed of all the prime factors of each of the given numbera repeated <mof, 
and only owx. For, if it did not contain all the prime factors of any one of 
the given numbers, it could not be divided by that number. (Art. 165. Obs. 3.) 
On the other hand, if any prime factor is employed more times than it is re* 
peated as a factor in some one of the given numbers, then it woe Id not be th# 
least common multiple. 

Ex. 1. What is the least common multiple of 10 and 15 ? 

Analysis, — 10=2X5, and 15=3X6. The prime factors of 
the given numbers are 2, 5, 3, and 5. Now since the Tactor ft 
,>ccurs once in each number, we may therefore cancel it in one 

UvKiT.— ITS. When Is one number wid to be a multlplo of another? 173. What *s • 
eomroon multiple 1 174. Bow may a common multiple of two or more r «mbei» \m 
txiMd 1 How many common multiples may there be of ar 7 giver lumbers 1 175. What 
Is ttt least eonunon multiple of two or more nuirisers 1 



A«TS. IT2-.176.J MULTIPLE. 103 

instance, and the continued product of the remaining factors 2X9 
X 5, or 30, will be the least common multiple. 

Operation. We first divide both the numbers by 5 

5)10 " 15 in order to resolve them into prime fsuo 

2 " 3 tors. (Art. 176. Obs.) Thus, all the dif- 

5X 2X3=30 ^n«. ferent factors of which the given num- 
bers are composed, are found in the divisor and quotients once, 
and only once. Therefore the product of the divisor and quotients 
5 X 2 X 3, is the least common multiple required. Hence, 

176* To find the least common multiple of two or mors 
numbers. 

Write the given numbers in a line with, two points between them. 
Divide by the smallest number which will divide any two or mjort 
of them without a remmnder, and set the quotients and the undivided 
numbers in a line below. Divide this line and set down the re* 
suits as before; thus continue the operation till there are no two 
numbers which can be divided by any number greater than 1. The 
continued product of the divisors into the numbers in the last line, 
will be the least eimvnwn multiple required, 

Ob9. 1. We have seen that the Uaal divisor of every number is a prime nrnn* 
tftT'i hence, dividing by the smallest number which wiU divide two or more of 
the given numbers, is dividing them by a prim^ number. (Art. 161. Prop. 20.) 

The result will evidently be the same, if, instead of dividing by the smallest 
niimber, we divide the given numbers by any prime number, that will divide 
two or more of them, without a remainder. 

3. The preceding operation, it will be seen, resolves the given numbers into 
their pnmefactors^ (Art. 165,) then multiplies all the different factors together, 
taking each factor as many times in the product, as are equal to the greatest 
wumtfer of times it is found in either of the given numbers. 

3. If the given numbers are prime numbers, or are prime to each other, the 
continued product of the numbers themselves will be their least common mul- 
tiple. (Art. 168. Obs.) Thus, the least common multiple of 5 and 7 is 35; of 
8 and 9 is 73. 



QuisT. — 178. How is the least common multiple of two or more numbera found f 
Obs. If the given numbers are prime, or are prime to eacli other, what is the least com 
mum multiple of them 1 176. a. Upon what principle does this rule depend 1 Ob$. Why 
do you divide by the smallest number that will divide two or more of the given- 
wltkoat a remainder 1 
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• 

Ex. 2. What is ihe least common multiple of 6, 8, and 12 ? 

Analysis, — By resolving the given numbers Operation. 

into their prime £Eictors, it will be seen that 2 6=2X3 
is found once as a factor in 6 ; ttnce in 12 ; and 8=2X2X2 
three times in 8. It must therefore be taken 12=2X2X3 
three times in the product. Again, 3 is a fac- 2X2X2X3=24 
tor of 6, and 12, consequently it must be taken only once in the 
product. (Art. 176. Obs. 2.) Thus, 2X2X2X3=24 Ans. 

Ex. 3. What is the least common multiple of 12, 18, and 86 ? 

First Operation. Second Operation, Third Operation. 

2)12 " 1 8 " 36 9 )12 '' 18 '' 36 12 )12 " 18 " 86 

2 )12 '' 2 " 4 3 ) 1 " 18 " 8 

2 ) 6 ^^ 1 ^^ 2 1 " 6 " 1 

3 " 1 " 1 And 12 X 3 X 6=216. 
1 " 1 " 1 Now9X2X2X8-=108. 
2X2X3X3=36 Jim. 

Explanation. — ^In the first operation, we divide by the smallest 
numbers which will divide any two or more of the given numbers 
without a remainder, and the product of the divisors, dec, is 86, 
which is the answer required. 

Tn the second and third operations, we divide by numbers that 
will divide two or more of the given numbers without a remainder, 
and in both cases, obtain erroneous answers. 

Note. — It will be seen from the second and third operations above, that 
« dividing by any number, which will divide two or more of the given nuDi- 
bers without a remainder," according to the rule given by some authors, does 
not always give the leeat common multiple of the numbers. 

176* a. The reason of the preceding rule depends upon the 
principle that the least common multiple of any two or more num- 
bers, is composed of all the prime factors of the given numbers, 
each taken as many times, as are equal to the greatest numher of 
times it is found in either of the given numbers. (Art. 175. Obs.) 

Note. — 1. The reason for dividing by the smaUest number, is because the 
Avisor may otherwise be a composite number, (Art. 161. Prop. 20,) and have 
a fibctor common to some one of the quotients^ or undivided numbers hi the 
Utft line ; consequently the continued product of them woi Id be too large §at 
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the &£u£cdmmon multiple. (Art. 175. Obs.) Thus, in t' e second op<vration the 
divisor 9, is a composite number, containing the factor 3 common to the 3 in 
che quotient ; consequently the product is three times too lars^e. In the third 
operation the divisor 13, is a composite number, and contains the factor 6 com- 
mon to the 6 in the/quotient; therefore the product is siz times too large, 

3. The object of arranging the given numbers in a line, is that all of them 
may be resolved into their prime fkctors at the same time ; and also to present 
ftt a gvance the factors which compose the least common multiple required. 

4. Find the least common multiple of 6, 9, and 15. 

5. Find the least common multiple of 8, 16, 18, and 34. 

6. Find the least common multiple of 9, 15, 12, 6, and 5. 

7. Find the least commop multiple of 5, 10, 8, 18, and 15. 

8. Find the least common multiple of 24, 16, 18, and 20. 

9. Find the least common multiple of 36, 25, 60, 72, and 36. 
10. Find the least common multiple of 42, 12, 84, and 12. 

- 11. Find the least common multiple of 21, 54, 81, 14, and.63 
12. Find the least common multiple of 1, 11, 13, 3, and 5. 

177* The process of finding the least common multiple 
may often be shortened, by canceling every number which wUl 
divide any other given number , without a remainder, and also 
those which will divide any other number in the same line. The 
least common multiple of the numbers that remain, will be the an^ 
8wer required, 

Obs. By attention and practice, the student will be able to discover, by m- 
Bpection, the lea;^ common mvUiple of numbers, when they are not laige. 

13. Find the least common multiple of 4, 6, 10, 8, 12, and 15. 

Operation. Since 4 and 6, will exactly di- 

2 )4 " " 10 ^' 8 " 12 " 15 vide 8, and 12, we cancel them. 

2) " 4 " 6 " 15 Again, since 5 in the second line 

3) 2" 3 " 15 will exactly ^divide 1 5 in the same 

2 " 1 " b line, we therefore cancel it, and 

Now, 2X2X3X2X5=120 ^n^. proceed with the remaining num- 
bers as before. 

14. Find the least common multiple of 9, 12, 72, 36, and 144. 

15. Find the least common multiple of 8, 12 20, 24, and 25. 

16. Find the least common multiple of 1, 2, 3, 4, 5, 6, 1, 8, 9. 
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17. Find the li^ast common multiple of J3, 12> 84, and 7. 

18. Find the least common multiple of 54, 81, 63, and 14. 
10. Find the least common multiple of 72, 120, 180, 24, and 36. 

177* a. The least common multiple of two or more numbers 
may also be found in the following manner. 

IHrst find the greatest comrmm divisor of two of the given num- 
bers ; hy this divide one of these two numherSy and multiply the 
quotient hy the other. Then perform a similar operation on the 
product and another of the given numbers; thus continue the pro- 
cess until all of the given numb^s have been employed, and the 
final result wUl be the least common multiple required. 

20. What is the least common multiple of 24, 16, and 12 ? 

Solution. — By inspection, we find the greatest common divisor 
of 24 and 16, is 8. Now 24-T-a=3; and 3X16=48. Again, 
the greatest common divisor of 48 and 12, is 12. Now 48-rl2 
=4; and 4X12=48. Ans. 

Proof. — Resolving the given numbers into their prime factors, 
24=2X2X2X3; 16=2X2X2X2; and 12=2X2X3; (Art. 
165 ;) consequently, 2X2X2X2X3=48, the least common mul- 
tiple. (Art. 175. Obs.) 

Obs. The reason of this rule depends upon the principle, that if the product 
of any two numbers be divided by ari/y factor which is common to both, the 
quotieTvt will be a common multiple of the two numbers. Thus, if 48, the 
product of 6 and 8, be divided by 2, a factor of both, the quotient 24, will be 
a multiple of each, since it may be regarded either as 8 multiplied by the quo- 
tient of 6 by the factor 2, or as 6 multiplied by the quotient of 8 by the same 
fiictor. Hence, it is obvious, that the greater the common measure is, the less 
will be the multiple ; and, consequently, the greatest common measure will 

oduce the least common multiple. 

When the common multiple of the first two numbers is found, it is evident, 

at any number which is a common multiple of it and the third number, will 
CM a multiple of the first, second, and third numbers. 

21. What is the least common multiple of 75, 120, and 300 ? 

22. What is the least common multiple of 96, 144, and 720 ? 

23. What is the least common multiple of 256, 512, and 1728 ? 

24. What is the least common multiple of 8V5, 851^, and 3400 ? 
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SECTION VII. 
FRACTIONS. 

Art. 1 7 8« When a number or thing is divided into two egtud 
parts, one of those parts is called one half. If the number or 
thing is divided into three equal parts, one of the parts is called 
one third ; if it is divided into four eqtial parts, one of the parts 
is called one fourth, or one quarter; and, universally, 

When a number or thing is divided into equal parts, the parts 
take their name from the number of parts into which the thing or 
number is divided, 

1 7 9* The value of one of these equal parts manifestly depends 
upon the number of parts into which the given number or thing 
b divided. Thus, if an orange is successively divided into 2, 3, 
4, '-, 6, (&c., equal parts, the thirds will be less than the halves ; 
tlie fourths, than the thirds ; the fifths, than the fourths, &c. 

Obs. a half of any number J8 equal to as many units, as 2 is contained 
times in that number; a third of a number is equal to as many, as 3 is con- 
tained times in the given number; a fov/rth is equal to as many, as 4 is con- 
tained in the number, &c. 

ISO* When a number or thing is divided into equal parts, 
these parts are called Fractions. 

Qbs. Fractions are used to express parts of a coUecHan of things, as well at 
of a single thing ; or parts of any rmmber of units, as well as of one unit. 
Thus, we speak of -^ of 512; oranges ; ■§- jOif 75, &c. In this case the coUectianf 
or number to be divided into equal parts, fs regarded as w whole, 

1^1* Fractions are divided into two classes, Common amd 
Dedmal, For the illustration of Decimal Fractions, see Sec- 
tion IX. 

auKST.— 178. What is meant by one half? What is meant by one third? What Is 
meant by a fourth 1 What is meant by fifths 1 By sixths ? How many sevenths make 
a whole one ? How many tenths 1 What is meant by twentieths 1 By hondreds 1 Whea 
a nmnber or thing is divided into equal parts, from what do the parts talce their naowt 
179. Upon what does the value of one of these equal parts depend 1 180. What an fka» 
tkmal VSL Into how many classes are ftaeUons divided 1 
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1^!2« Cof anion Fractions are expressed by two numbers, one 
plat "^d over the other, with a line between them. One half is 
written thus i ; one third, i ; one fourth, ■} ; nine tenths, A I 
thirteen forty-fifths, -^f , <fec. 

The nimiber below the line is called the denonunator, and shows 
into how many parts the number or thing is divided. 

The number above the line is called the numerator, and shows 
hm many parts are expressed by the fraction. Thus, in the frac 
tion -f , the denominator 3, shows that the number is divided into 
ikree equal parts ; the numerator 2, shows that two of those parts 
are expressed by the fraction. 

The denominator and numerator together are called the Utvm 
of the fraction. 

Obs. 1. The tenn frac^jon^ is of Latin origin, and signifies broken, or sepa 
rated into parts. Hence, fractions are sometimes called broken n/umbers. 

2. Common fractions are often called vuigwr fractions. This term, however, 
is very properly falling into disuse. 

3. The number below the line is called the denominator , because it gives the 
name or deruminaUon to the fraction ; as, halves, thirds, fifths, &c. 

The number above ihe line is called the nwmerator, because it nwmben the 
parts, or shows how many parts are expressed by the fraction. 

183* A proper fraction is a fraction whose numerator is les$ 
than its denominator ; as, •)-, -}, f. 

An improper fraction is one whose numerator is eqwd to, or 
greater than its denominator ; as, f, f. 

A Tmxed number is a whole number and a fraction expressed 
together; as, 4-}, 26-H* 

A simple fraction is a fraction which has but one numerator and 
tm« denominator, and may be proper, or improper ; as, f , -J. 

A compound fraction is a fraction of a fraction ; as, -f of f of f , 
J of A of-Aof«. 

QvssT. — 183. How are common fractions expressed ? What is the number below the 
Hue called T What does it show ? What Is the number above the line called 1 What 
ioes It show ? What are the denominator and numerator, taken together, called 1 
Obs. What is the meaning of the term fraction t What are common fractions sonettmes 
ealled 1 Why is the lower number called the denominator ? Why is the upper one 
mSQuA the numerator ? 183. What is a proper fi-action 1 An improper fraction ? A Mind 
1 A simple fhtction ? A compoand fractioa 1 
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A complex fraction is one which has a fraction in its numerator 

2-1- 4 24 
or denominator, or in both ; as. — > — r> -r* 

6 5+ 8i 

1 8.4* Fractions, it will be seen both from the definition and 
the mode of expressing them, ari^e from division, and may be 
treated as expressions of unexecuted division. The numerator an- 
swers to the dividend, and the denominator to the divisor, (Arts. 
25, 182.) Hence, 

185* The value of a fraction is the quotient of the numerator 
divided by the denominator. Thus, the value of f is tuH> ; of i is 
one ; of -^ is one third, &c. Hence, 

186* If the denominator remains the same, multiplying the 
numerator hy any number, multiplies the value of the fraction 63 
that number. For, since the numerator and denominator answe 
to the dividend and divisor,, multiplying the numerator is the sami 
as multiplying the dividend. But multiplying the dividend, we 
have seen, multiplies the quotient, (Art. 141,) which is the same 
as the value of the fraction. (Art. 186.) Thus, the value of f =2 ; 
now, multiplying the numerator by 3, the fraction becomes ^, 
whose value is 6, and is the same as 2 X 3. 

187* Dividing the numerator by any number, divides the value 
of the fraction by that number. For, dividing the dividend, divides 
tiie quotient. (Art. 142.) Thus, f =2 ; now dividing the numera- 
tor by 2, the fraction becomes -f, whose value is 1, and' is tbe same 
as 2-r2. Hence, 

Ob8. With a given denominator, the greater the wumeraior, tiie greater will 
M the value of the fraction. 

188* Jf the numerator remains the same, multiplying the de- 
nominator by any number, divides the value of the fraction by that 
numher. For, multiplying the divisor, we have seen, divides th 

QimsT.— What Is a complex fraction 1 184. From what do fVactlons arise 1 1S5. \Thar 
to the value of a fraction 1 186. What is the efi^t of multiplyinfr the nnmerator. nrhlle 
the dMiominatbr remalna the same 1 Explain the reason. 187. Wh«l is the effect of di 
fMlBf the nomeratnr 1 06s. With a giTen denominator, what is the effect of iocreMinn 
«e Bomerator 1 188. What is the ellect of multiplying the denominator 1 
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quotient. {A. 1. 143.) Thus, -^-=4 ; now multiplying the denom- 
inator by 2, the fi action becomes -H, whose value is 2, and is tlie 
same as 4-^2. 

1 89« Dividing the denominator hy any numher, multiplier th$ 

value of the fraction hy that number. For, dividing the divisor 

multiplies the quotient. (Art. 144.) Thus, ■V'=4 ; now dividing 

the denominator by 2, the fraction becomesv^, whose value is 3, 

nd is the same as 4 X 2. Hence, 

Obs. With a given numerator, the greater the denominator^ the less wiit tm 
the value of the fraction. 

1 90« It is evident from the preceding articles, that multiply* 
ing the numerator by any number, has the same effect on the value 
of the fraction, as dividing the denominator by that number. 
(Arts. 186, 18ff.) And, 

Dividing the num>erator has the same effect, as multiplying the 
denominator, (Arts. 187, 188.) 

Obs. It will be observed, that multiplying or dividing the wumerator of a 
fi action, has the same effect upon its value, as the same operation has upon 
a whole number ; but, the effect of multiplying or dividing the deruminator ia 
exactly contrary to that of the same operation upon a whole numba. 

191»^If the nimierator and denominator are both multiplied 
or both divided by the same number, the value of the fraction vnll 
not he altered. (Art. 146.) Thus, -^=3 ; now if the numerator 
and denominator are both multiplied by 2, the fraction becomes 
V-y whose value is 3. If both terms are divided by 2, the frac- 
'Jon becomes f, whose value is 3 ; that is, J^-*=-Y-=4-=8. 

193* Since the value of a fraction is the quotient of the 
numerator divided by the denominator, it follows. 

If the numerator and denominator are equal, the value is a unit 
or one. Thus, -^=1, ■f=l, <fec. 



Quest.— 189. Wnat is the efEbci of dividing the denomina %r ? Why? Obt. With a 
given numerator, what is the etfoct of inrreasing the denominator ? 190. What may ba 
done to the denominator to prodnee the same eflfect on the value of (he ftaction, as artil- 
tlplylng the numerator by any given number 1 What, to produce the same effect as divid- 
ing the numemtor by any given number 1 191. What is the etkct if the numerator and 
4enominator are iKitti multiplied, or both divided by the same number 1 1^ When tba 
admentor aid denominator are e^tul, what is the value of the Ihustioii 1 
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If the numerator is greater than the denominator, the value k 
greater than (me. Thus, 4^=2, f=l-f. 

If the numerator is less than the denominator, the value is less 
than one. Thus, -4^=1 third of 1, f =4 fifths of 1. 

193* Fractions may be added, subtracted, multiplied, and 
divided, as well as whole numbers. But, in order to perfoim 
thrse operations, it is often necessary to make certain changes in 
the terms of the fractions. 

Obs It is evident that any changes may be made in the tenns of a fraction, 
mrhich do not alter the quotient of the numerator divided by the denominator; 
for, if the quotient is not altered, the value remains the same. Thus, the termg 
of the fraction \ may be changed into -f, •§-, ^, &c., without altering its value ; 
for in each case the quotient of the numerator divided by the denominator is 2. 
Hence, for any given fraction, we may substitute any other fraction, which 
urill give the saTtie quotient. 



REDUCTION OP FRACTIONS. 

194* The process of changing the terms of a fraction into 
others, without altering its value, is called Keduction op Frac- 
tions. 

CASE I. 
Sx. 1. Reduce i% to its lowest terms. 

First Operation. Dividing both terms of the 

2)M=-ft ' again, 5)-rtr=«i Ans. fraction by 2, it becomes -ft- : 

again, dividing both by 5, we 
obtain \, whose terms are the lowest to which the given fraction 
can be reduced. 

Second Operation. If we divide both terms by 10, then 

10}H="i' -^^^' greatest common divisor, (Art. 170,) the 

given fraction will be reduced to its lowest 
terms by a single division. Hence, 

Quest.— When the nnmerator is larger than the denominator, what 1 When smallei, 
what? Obn. What changes maybe made in the terras of a fraction 1 194. What ii 
oiMUit by rttduction of fractious \ 195. How is a fraction reduced to iu lowest tenns 1 
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195* To reduce a fraction to its lowest terms. 

Divide the numerator and denominator by any number which 
will divide them both without a remainder ; and thus continue tlie 
operation, till there is no number greater than 1 that will divide 
them exactly. 

Or, divide btth the 'k/umerator and denommator by their greatest 

coramon divisor ; the two quotients thence arising will be the lowest 

erms to which the given fraction can he reduced, (Art. 170.) 

Ob8. I. Since halves are larger than twentieths^ it may be asked, how the 

fraction |, can be said to be in lower terms than j^. It should be obserred, 

the expression loyjesl term, has reference to the mumler of parts into which the 
unit or thing is divided, and not to the value or size of the parts. Thus, in |, 

there dite fewer parts than in •^; in -J-, there are feio^ parts than in ^, &g. 

Hence, a fraction is said to be reduced to its lowest te?ms, when its numerator 
and denominator are expressed in the smallest numbers possible. 

2. The value of a fraction is not altered by reducing it to its lowest terms ; 
for, the numerator and denominator are both divided by the same number. 

3. WHA the terms of the fraction are small, the former method will gen- 
erally be found to be the shorter and more convenient ; but when the terms 
are large, it is often difficult to determine whether the fraction is in its amplest 
form, without finding the greatest commmi divisor of its terms. 

2. Reduce -ft to its lowest terms. Ans. i, 

3. Reduce W- 11. Reduce -f-ff. 

4. Reduce A. 12. Reduce iVA . 

5. Reduce jrh 13. Reduce ffj. 

6. Reduce tf. 14. Reduce -fff. 

7. Reduce fi. 16. Reduce fH- 

8. Reduce if. 1 6.' Reduce i|ff. 

9. Reduce-^. 17. Reduce iMf. 
10. Reduce -ffh- 18. Reduce ftii. 

CASE II. 

19 Reduce -^^ to a whole or mixed number. 

Analysis, — The object in this example, is to Operation^ 
^nd a whole, or mixed number, whose value is 7)23 

{q7/al to the given fraction. Now, since 7 3f Am 

dcrcBT. — Obs. What is meant by the expression, lowest terms 1 When ia a ^cti<w 
■aid to be reduced to its lowest tenns 1 Is the valae of a fraction altered hy redccini, 11 
to \t% lowest terms ? Why not. 
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sevenths make 1 whole one, 23 sevenths will make as many 
whole ones as 7 is contained times in 23. And 23~'7=3f. 
But the value of a fraction is the quotient of the numerator 
divided by the denominator. (Art. 185.) Hence, 

196* To reduce an improper fraction to a whole, or mixed 
number. 

Divide the numerator by the denominator, and the quotient Ml 
he the whole, m mixed number required, 

20, Reduce V" t<^ a whole or mixed number. Ans, 6J-. 
Reduce the following fractions to whole or mixed numbers : 

21. Reduce V. 26. Reduce ^tV. 

22. Reduce V. 27. Reduce W. 

23. Reduce ^. 28. Reduce -Hhf*^. 

24. Reduce V". 29. Reduce -»fP. 

25. Reduce it- 30. Reduce ^ 



CASE III. 
31. Reduce the mixed number 271 to an improper fraction. 

Operation, 
Analysis. — In 1 there are 5 fifths, and in 27 27f 

there are 27 times as many. Now 5 X 27= 135, 5 

and 2 fifths make 137 fifths. Hence, H^ Am 

197* To reduce a mixed number to an improper fraction. 

Multiply the whole number by the denominator of the fraction, 
and to the product add the given num^ator. The sum plojced ofver 
the given denominator, unit form the improper fraction required. 

Ob8. 1. Any whole number may be expressed in the form of a fraction with- 
oat altering its value, by Tiiaking' 1 tke denominator. 

2. A whole number may also be reduced to a fraction of any denominator, 
by muUijdying the given number by the proposed denominatot ; the product 
will be the numerator of the fraction required. 

QiTBflT. — 196. How is an tniproper fraction reduced to a whole or mixed number 1 
197. How rcdace a mixed numiier to an improper fraction ? Obs. How express a wholt 
is the form of a fracUon 1 How reduce it to a fhtetion of a given denominator 1 
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Thus, 25 may be expressed by -V, "4^, or W, Ac, for 29=^ 
sfL^jj^^A^^ &c. So 12=-4a=V=Y=V, for the quotient of 
each of these numerators divided by its denominator, is 12. 

82. Reduce 14^|- to an impropei fraction. Ans. -y. 
Reduce the following numbers to improper fractions : 

83. Reduce iVf. 88. Reduce 856^^. 

84. Reduce 25f. 89. Reduce 1304^. 

85. Reduce 48f. 40. Reduce 4726+. 

86. Reduce '/O-ft. 41. Reduce 445 to tenths. 

87. Reduce 115iV* ^^' Reduce 672 to eighths. 

43. Reduce 8880 to one hundred and fifteenths. 

44. Reduce 5743 to six hundred and twenty-fifths. 

CASE IV. 

45. Reduce f of i to a simple fraction. 



Analysis, — f of -J is 2 times as much as 1 third of -f . Now i 

7 
of -J is grrg, or jh J for, multiplying the denominator divides the 

value of the fraction. (Art. 188.) And 2 thirds is 2 times -f^, or 

7x2 

-gj-, which is equal to -H, or -ftr. (Art. 195.) The answer is -ft-. 

Ob8. This operation consists in simply multiplying the two numeraton to- 
gether and the two denominators. Hence, 

198* To reduce compound fractions to simple ones. 

Multiply all the numerators together for a new numerator, and 
all the denominators toff ether for a new denominator, 

Obs. 1. That a compound fraction may be expressed by a simpU one, is evi- 
dent from the fact that a part of a pa^^ must be equal to some part of the 
V)hde, 

2. The reason of the rule may be seen from the analysis of the preceding 
nzample. 

46. Reduce -f of f of f of -f to a simple fraction. 

Ans. tMt, or A. 

47. Reduce -J of i of if of iV to a simple fraction. 

48. Reduce •}• of -J- of f of -J- of -ftr to a simple fraction, 

- - I - I, ^ ■■■__M^ 

Qv»T.— 196. How are compound fractions reduced to simple 
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49. Reduce f of -f of t^ of t\ to a simple fraction. 

60. Reduce -J- of -f of f- of -f- of -J- to a simple fraction. 

Analysis. — Since the product of Operation, 

the numerators is to be divided 1JS35^ 5 

by the product of the denomina- ^ J 5 7 5~" fiS 
tors, we may cancel the factors 2, 

3, and 4, which are common to both ; for, this is dividing the 
terms of the new fraction by the same number, (Art. 148,) and 
therefore does not alter its value. (Art. 191.) Multipljdng the 
remaining factors together, we have fy, which is the answer re- 
quired. Hence, 

199* To reduce compound fractions to simple ones by 
Cancelation. 

Cancel all the factors which are common to the numerators and 
denominators ; then multiply the reiriainmg terms together as be- 
fore. (Art. 198.) 

Obs. 1. The reason of this rule depends upon the fact that the numerator 
and denominator of the new fraction are, in effect, divided by the same num- 
bers ; for, canceling a factor of a number divides the number by that factor. 
(Art. 148.) Consequently the value of the fraction is not altered. (Art. 191.) 

2. This method not only shortens the operation of multiplying, but at the 
same time reduces the answer to its lowest terms. A litUe practice will give 
the student great facility in its application. 

61. Reduce f of -H of f to a simple fraction. 

Operation. 

3 First we cancel the 3 and 8 in the 

$ X$ r^__3 A numerator, then the 24 in the denomina- 

%i 7"~7 **** tor, which is equal to the factors 3 into 8. 

Finally, we cancel the 6 in the denomina- 
tor and the factor 5 in the numerator 15, placing the other factor 
8 above. We have 3 left in the numerator, and 7 in the denom- 
inator. Ans.'^. 

62. Reduce -f of ^ of -} of -J-} to a simple fraction. 

63. Reduce -f of f of -J of t^ of -f to a simple' fraction. 

m ■ - ■ ■^^i^i— ■ — ■■■■■■ - ■ ■ ■■ ■ ^ ■ ■ ■■ W W ■»■» ..■■■■■-■ — > I ■ , ■ .» ■ I I ■■ . . I ^^•^^m^m^^m^^^^l^ 

Quest.— 199. How by cancelation 1 How does it appear that this method nrlU gl1% tte 

answer 1 Oha. Wliat advantages does this method possess 7 
T.H. Q 
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64. Ruduce •} of |> of f of f of -At to a simple fr rctioiL 

65. Reduce f of i^ of f of -Jf to a simple fraction. 

66. Reduce f of -H- of f of i^r to a simple fraction. 

67. Reduce -J of -H" o^ +?" o^ "H" to a simple fraction. 

68. Reduce f of -^ of iV o^ f of f to a simple fraction. 
69 Reduce ^ of f of 4-f of f- of f to a simple fraction. 
60. Reduce ^ of 3-|- of f of Ar of i to a simple fraction. 

Note, — For reduction of eompUz fractiona to ample ones, see Art. 239 

CASE V. 

Ex. 61. Reduce -^ ana -)- to a common denominator. 

Sou. — Two or more fractions are said to have a common deTym/mator^ when 
they iia^e the savu denominator. 

Solution. — If both terms of the first fraction \, are multi- 
plied by the denominator of the second, it becomes -^ ; and if 
both terms of the second fraction -J*, are multiplied by the de- 
nominator of the first, it becomes -^. Thus the fractions -f^ and 
^ have a common denominator, and are respectively equal to the 
given fractions, viz : 'rtr=i> and A=i« (Art. 191.) Hence, 

200« To reduce fractions to a common denominator. 

Multiply each numerator into all the denominators except iU 
own for a new numerjtor, and all the denominators together for a 
common denominator. 

62. Reduce -t, f , and f- to a conmion denominator. 

Operation, 
1X4X6=24 \ 

3 X 3 X 6=64 > the three numerators. 
6X3X4=60 ) 
3 X 4 X 6=72 the common denominator. 

'^^' 'ih ft** <uid ff . 

Obs. The reason that the process of reducing fic&ctions to a common de&om 
mator does not alter their Vdiu«, b because the numerator and denominator ot 
•aeh of the given fractions, are multiplied by the sajtu numben ; and muitiphfwng 

OiTSST.— JVbte. What is meant by a common denominator 1 900. How are firaetioiM i» 
dae^d to a eommon denominator 1 Ofo. Does the pcocess of redneiDf ftaettoas to a 
■OB dsnoBninator alter tlieir ndue 1 Why notl 
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both tho numerator and denominator of a fraction by the same number, does 
not alter its value. (Art. 191.) 

63. Reduce -f, f , •}, and f to a common denominator. 

64. Reduce f , i, -f, and f to a common denominator. 

Reduce the following fractions to a common denominator : 

65. Reduce f , i, f, and f . 69. Reduce -Jl, ff, and ff. 

66. Reduce ^, -f, f, and f . 70. Reduce if, -?A, and ff. 
67 Reduce -f , f, ^, and i^. 71. Reduce f|, fj, and ii. 
68. Reduce fr, f, +|, and f . 72; Reduce M, ff, and iff. 

CASE VI. 

73. Reduce i, f, and f to the least common denominator. 

Analysis, — We first find the least Operation. 
common multiple of all the given de- 2)3 " 4 " 8 
nominators, which is 24. (Art. 176.) 2 )3 ^^ 2 ^^ 4 
The next step is to reduce the given 3 " 1 " 2 
fractions to twenty-fourths without Now 2X2X3X2= 24, the 
altering their value. This may evi- least common denominator, 
dently be done by multiplying both 

terms of each fraction by such a number as will make its denom- 
inator 24. (Art. 191.) Thus 3, the denominator of the first frac- 
tion, is contained in 24, 8 times ; now, multiplying both terms of 
the fraction ^ by 8, it becomes VV. The denominator 4, is con- 
tained in 24, 6 times ; hence, multiplying the second fraction f by 
6, it becomes jti- The denominator 8, is contained in 24, 3 times : 
and multiplying the third fraction f by 3, it becomes -Jf . There- 
fore /r, if, and if are the fractions required. Hence, 

20 1 • To reduce fractions to their least common denominator. 

I. Find the least common multiple of all the denominators of 
the given fractions, and it vnll he the least common denominator. 
(Art. 176.) 

II. Divide _ the least commxm denominator by the denominatf^ 
of ea^h ffiven fractim, and multiply the quotient hy the numerator^ f 
ike products unll he the num£rators of the fractions required, 

-- -- T - 111 ■ . - ■ ■- _ ^ - - — 

QuBiT —901. How ire Inactions reduced to the least common denominator I 
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Ob8. 1. This process, in effect, multiplies both the numerator cud denomina- 
tor of the given fractions by the same number, and consequently does not alttt 
their value. (Art. 191.) 

2. The rule supposes each of the given firactions to be reduced to its lotoeU 
terms ; otherwise, the least common multifde of their denominators may not be 
the least common denominator to which the given fractions are capable of being 
reduced. Thus, the fractions -J-, -g-, and -j^, when reduced to the least com- 
mon denominator as they stand, become -]\, -f^, and -^, But it is obvious 
that these fractions are not reduced to their least common denominator; for, 
they can be reduced to j^, }, and^. Now, if the given fractions are reduced 
to the lotpest terms^ they become i, |, and }, and the Uasf amimon multiple of 
their denominators, is also 4. (Art. 176.) 

3. By a moment's reflection the student will often discover the least common 
den "minator of the given fractions, without going through the ordinary pro- 
cesr^ of finding the least common multiple of their denominators. Te^e the 
fra Hons •}-, -^, and <^ ; the least common denominator, it will be seen at a 
gU «e, is 4. Now if we multiply both terms of -^ by 2, it becomes -} ; and if 
w« Jivide both terms of -|^ by 3, or reduce it to its lowest terms, it becomes |. 
T) IS the given fractions are equal to J-, J, and ^, and are reduced to the least 
so mem, deTwmiiuUor, 

H, Reduce f, f, and i to the least common denominator. 

Operation, Now 2X2X3X2= 24, the least com. denom. 
2 )4 ^^ 6 ^^ 8 Then 24-r4=6, and 6X8=18, the 1st num. 
2 )2 ^^ 3 ^^ 4 24-7-6=4, and 4X6=20, the 2d " 

1"3''2 24-^8=3, and 3 X "7=21, the 8d " 

Ans, -Jf , a, and -fj-. 

75. Reduce -f and -ff to the least common denominator. 
Reduce the following fractions to the least common denominator: 

^6. A, h h and -ft, 84. +f , -H, ff, and ft- 

11, f, f, and i. 85. -ft, H» "H> and -fy. 

IS. i, i, i, and +i. 86. ^, if, -|^, and -Jf. 

79. i, -f, h and ^. 87. if, U, A, and «•. 

80. -J, i, i, and -H. 88, fi, if. ff, and H . 

81. i, T^ir, if, and ff. . 89. ff, if, if, and H. 

82. -ft, if, A, and ff . 90. ff, ff , fi, and iVr- 
63. f, f, if, and ff. 91. ff, ^^, ff, and A'^r- 

<luK9Tw— 0&«. Does this process -alter th^ value of the f;iven fiicdonsl Why 
fHiat does this rule suppose respecting the given firactions 1 
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ADDITION OP FRACTIONS. 

£x. 1. A beggar meeting four persons, obtained f of a dollar 
from the first, f from the second, f from the third, and t from 
the fourth : how much did he receive from all ? 

Solution. — Since the several donations sfire all in the same parts 
of a dollar, viz : sixths, it is plain they may be added together in 
the same manner as whole dollars, whole yards, <&c. Thus, 1 
sixth and 3 sixths are 4 sixths, and 4 are 8 sixths, and 5 are 18 
sixths. Atis. -*j^, or 2f dollars. 

Ex. 2. What is the sum of -f and f ? 

Ob8. A difficulty here presents itself to the learner ; for, it is evident, that 
2 tkirds and 3 fourths neither make 5 thirds, nor 5 fourths, (Art 51.) This 
difficult may be removed by redudng the given fractions to a common de- 
vominator. (Art. 200.) Thus, 

Operation, 

o g_9 ( ^^^ iiew numerators. 
3X4=12, the common denominator. 

The fractions, when reduced, are fig and A; now 8 twelfths X 
9 twelfths=l7 twelfths. Ans, -^i, or l-fr. 

202« From these illustrations we deduce the following general 

RULE FOR ADDITION OP FRACTIONS. 

Reduce the fractums to a common deruyminator ; add their ntt- 
meratora, and place the sum over the common denominator. 

Obs. I. Compound fractums must, of course, be reduced to simple ones, be- 
fine attempting to reduce them to a common denominator. (Art. 196.) 

2. Mixed rvumbers may be reduced to improper fractions, and then be added 
according to the rule; or, we may add the whole numbers and fractional parts 
separately, and then Unite their -sums. 

3. In many instances the operation may be shortened by reducing the girea 
fractions to the least comTtum denomiruUor. (Art. 120 ) 

QvKBT.^903. How are flractions added 1 Obs. What must be done with eoKLponai 
Ikaetloiia 1 How are mixed n <mben added 1 How may the operation fipeqoently be thorl- 
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EXAMPLES. 

3. What is the sum of i, f, and -f? Ans. V=2. 

4. What is the sum of i, |, f , and f ? 
6. What is the sum of f, f , i, and | ? 

6. What is the sum of ■}, f, \i, and i ? 

7. What is the sum of f , A» f > ai^d A • 

8. What is the sum of t, ♦> A» and -ftr • 

9. What is the sum of f, iV^ f> and f ? 

10. What is the sum of f, -^, 1, and -V? 

11. What is the sum of i, i, i, ■}, and f ? 

12. What Lb the simi of f of i, f of f , and f ? 

13. What is the sum of i of i, -f of i, and tV • 

14. What \a the sum of f of f of 1 of i, and i? 

15. What is the sum of f, + of 3, f of j, and i? 

16. What is the sum of 4i, S-J-, 2-i-, 6+, and -f ? 

17. What is the sum of i of 6, f of 2, 3i, and 6f ? 

18. What is the sum of i, U> U» U» and -B? 

19. What is the sum of 21i, 35i, ii, and f of f ? 

20. What is the sum of i of f , Y, 6i, 1-}, and i ? 

21. What is the sum of -J and tS ? 

Note. — It is obvious, if two fractions, each of whose numerators is 1, are ra* 
duced to a common denominator, the new numerators will be the same as the 
given denominators. (Art. 200.) Thus, if -| and -^ are reduced to a common 
denominator, the new numerators will be 12 and 8, the same as the given de- 
nominators. Now, the sum of the new numerators, placed over the product 

l24-« 20 
of the denominators, will be the answer; (Art. 202;} that is ^ ' ^ ==g, or 

^j, the answer required. Hence, 

203* To find the sum of any two fractions whose numeratoiB 
ve one. 

Add the denominators together, place this sum over their prod' 
uet, and the result will he the answer required, 

Obs. 1. The reason of this rule may be seen from the fact that the opera 
lion is the same as reducing the given fractions to a common denominator 
then adding their numerators. 

S. When the fwmeraiors of two factors are the sajM, their sum may be mund 



QiTsiT.— m How is the vam of any two fVactions found whose nmnemton an 1 9 
Oif. How find the sum of two flractions whose numerators are the same I 
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Uy inultiplying the sum of the two denominators by the cemrnxm wumtnUar^ 
and placing the result over the product of the given denominators Thus, ths 

•urn of f and f 18 equal to 1-1-^—=—^=;^, or l^ftr. 

22. What is the sum of ^h and tV • Of iV and ^ ? 

23. What is the sum of ^ and Vr ? Of A and -jSr ? 

24. What is the sum of ^ and -jV? Of -j+r and rh" • 

25. What is the sum of f and ^V ? Of -ft and ^ft ? 

26. What is the sum of ifl and -H? Of +1^ and +f ? 

27. What is the sum of ft and if ? Of M a^d -AAr? 

28. What is the sum of 6 and -f ? 

Nbie. — ^The design in this and the following examples, is to ineorporaie tlM 
integers with the fractions, and express the answer /ra«<«ofMi//y. 

Solution.— 5=^. (Art. 197. Obs. 2.) Now J^+i=J^ Am. 

204* Hence, to add a whole number and a fraction together. 

Heduce the whole number to a fraction of the tame denominator 
as that of the given fraction ; then add their numerators together, 
(Arts. 202, 197. Obs. 1, 2.) 

Note. — The process of incorporating a whole number with a fraction, is the 
same as that of reducing a mixed number to an improper fraction. (Art 197.^ 

29. What is the sum of 45 and •}? 

30. What is the sum of 320 and -f^ ? 

31. What is the sum of 452 and iVV ? 

32. What is the sum of 635'ii+427-ti+1625{? 

33. What is the sum of 195H+600t1t+5630tH-160f ? 

34. What is the sum of 67lff +483ii4-8421if +4326+? 
S5. What is the sum of 590ii+100i++4005if +3020tV^ 
86. What is the sum of 239+f+644|i+1650+f +4500tV? 
87 What is the sum of 6563i+100oi+1830i+83n6i? 

38. What is the sum of 356-H+46f +165i+6004+321^ ? 

39. What is the sum of 41i+105-f-f300f+241i+472i? 

40. What is th3 sum of 8672i+163645i+1800f +66251A? 

41. What is the sum of 26003i+19352|+92831-|- 68693t? 

42. What is the sum of 19256T«r+45600f +i of f of f ? 

43. What is the sum of f of 28+6i+45*+t of 800 ? 

QcBtT.— 4204 How add a whole nttmber ami a fWiction t 



» 
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SUBTRACTION OF FRACTIONS. 

205* Ex. 1. A man bought i^ of an acre of land, and after- 
-wards sold -ft^ of it : how much land had he left ? 

Solution. — 7 tenths from 9 tenths leave 2 tenths. 

Ans. i\ of an acreu 

2 A laborer having received i of a dollar for a day's work, 
•pent ■§■ of a dollar for liquor : how much money had he left ? 

Note. — The learner meets with the same difficulty here as in the second eK« 
ample of adding fractions ; that is, he can no more subtract ^^5 from eighths^ 
than he can add ffihs to eighths ; for, •§■ ofa dollar taken from -^ of a dollar will 
neither leave 4 JifihSj nor 4 eighths. The firactions must therefore be reduced 
to a common denominator before the subtraction can be performed. 

Operation. 

3 V 8=24 1 *^® numerators. (Art. 200.) 
8X5=40, the common denominator. 
The fractions become -HI- and -fj"* Now -f^ — H="H ^'i*- 

206* From these illustrations we deduce the following general 

RULE FOR SUBTRACTION OF FRACTIONS. 

Reduce the given fractions to a common denominator ; subtract 
the less numerator from the greater, and place the remainder over 
the common denominator. 

Obs. Compoimd fractions must be reduced to simple ones, as in addition of 
fractions. (Art. 198.) 

EXAMPLES. 

3. From f take ^. Ans. -f-^. 

4. From +1 take ^. 9. From ff take ff . 

5. From ff take -Ji. 10. From | of f take i of f . 

6. From -Jf take \. II. From f of i take i of \. 
1. From H take ff. 12. From i of 40 take f of 20. 
8. From ff take f|. 13. From f of 1 of t take f of -§• 

duBBT.— 906. How is one ftactioB sabtnetsd from another 1 Of$. Wbat is to lie 
with eomponnd ftactioni ? 
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207 • Mixed numbers may be reduced to improper fractions, 
then to a common denominator, and be subtracted ; or, the frac- 
tional part of the less number may be taken from the fractional 
part of the greater, and the less whole number from the greater. 

14. From 9i take 7^. 

First Operation. Second Operation. 
9i=^ ♦ 9+ 

7f=V Vf 

An^. i=l-f, or l-^-. Ans. If, or 1^. 

Note. — Since we cannot take 3 fourths from 1 fourth, we borrow a unit jn 
the. second operation and reduce it to fourths^ which added to the 1 fourth, 
make 5 fourths. Now 3 fourths from 5 fourths leave 2 fourths : 1 to carry to 
7 makes 8, and 8 from 9 leaves 1. 

16. From 25-^ take 13-|. 11, From lYSiJ take 66f. 

16. From 230^^ take 160t^. 18. From VGlfJ take 482-ft^, 

19. From 5 take f. 

Suggestion. — Since 3 thirds make a whole one, in 5 whole ones 
tbere are 15 thirds ; now 2 thirds from 15 thirds leave 13 thirds. 
Ans. ^, or 4^. Hence, 

208« To subtract a fraction from a whole number. 

Change the whole number to a fraction having the same derumi- 
inator as t1^ fraction to be stibtracted, and proceed as before, 
(Art. 197. Obs. 2.) 

Obs. If the fraction to be subtracted is a proper fraction, we may simply 
borrow a unit and take the fraction from this, remembering to diminish the 
whole number by 1. (Art. 69. Obs. 1.) 

20. From 20 take -J. Ans. 191. 

21. From 135 take 9^. 26. From 729 take 125if. 

22. From 263 take 24\i. 27. From 1000 take 25-iV. 

23. From 168 take 30f. 28. From 563 take 662f}. 

24. From 567 take lOOffr. 29. From 9263 take 999-}. 

25. From 634 take 342^. 30. From 857 take 785if. 



QuBBTd-407. How are mixed numbers subtracted 1 906. How is a fnetioii sabtnolM 
Oom a whole number 1 
6* 
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MULTIPLICATION OF FRACTIONS. 

209* We have seen that multiplying by a whole number, n 
taking the multiplicand as many times as there are units in the 
multiplier. (Art. 82.) On the other hand. 

If the multiplier is only a part of a unit, it is plain we must 
take only a part of the multiplicand. That is, 

Multiplying by i, is taking 1 half of the multiplicand once^ 
Thus, 12Xi=6. 

Multiplying by i, is taking 1 third of the midtiplicand once. 
Thus, 12Xi=4. 

Multiplying by |, is taking 1 third of the multiplicand ttoice. 
Thus, 12X1=8. Hence, 

210* Multiplying hy a fraction is taking a certain portion 
of the multiplicand as many times, as there are like portions of a 
unit in the multiplier. 

Obs. If the multiplier is a unit or 1, the product is equal to the multiplicand ; 
if the multiplier is greater than a unit, the prodact is greater than the multi- 
plicand; (Art 82;) and if the multiplier is less than a unit, the product is 
less than the multipUcand. 

CASE I. 
211* To multiply a fraction and a whole numher together, 
Ex. 1. If 1 man drinks -f of a barrel of cider in a month, how 
much will 5 men drink in the same time ? 

Analysis, — Since 1 man drinks -f of a barrel, 6 men will drink 
^ times as much ; and 5 times 2 thirds are 10 thirds ; that is, 
JX6=Y» or 3i. (Art. 196.) Ans. Z\ barrels. 

Ex. 2. If a pound of tea costs -f of a dollar, how much will 
i pounds cost ? 

Solution, — f X4=^; and -^=2^, or 2i doiis. Ans, 

Or, since dividing the denominator of a fraction by any num 
bei . multiplies the value of the fraction by that number, (Art. 189,) 

duBBT.— -209. Whafc is meant by maltiplying by a whole number 1 310. What is meant 
•7 multiplying by a fraction ? Ohs. If the mnltiplier is a unit or 1, what is the prodact 
•quai to 1 When the multiplier is Kreftter than 1, how is the product, compared with tbi 
•mltlpUcand 1 When less, how 1 
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if we divide the denominator 8 by 4, the fraction will become f » 
which is equal to 2i, the same as before. Hence, 

212* To multiply a fraction by a whole number. 

Multiply the numerator of the frcuition hy the whole number^ 
and write the product^ over the denomitiator. 

Or, divide the denominator by the whole number, when this can 
be done without a remainder, (Art. 189.) 

Qbs. 1. A fraction is multiplied into a number equal to its denmninalar by 

«aii<:e2Mi^ the denominator. (Ax. 9.) Thus f-X 7=4. 
2. On the same principle, a fraction is multiplied into an/y ftuAor m its <il9- 

mminaiory by canceling that factor. (Art. 189.) Thus, ■^x3=-f . 

3.- Since multiplication is the repeated addition of a number or quantity to 
itsdf^ (Art 80,) the student sometimes finds it difficult to account for the fact 
that the product of a number or quantity by a proper frtu^on, u always less 
than the number multiplied. TUs difficulty will at once be removed by r^ 
fleeting that multiplying by a. fraction b taking or repeating a certain portion 
of the multiplicand as many times, as there are like portions of a unit in the 
nnltiplier. (Art 310.) 

EXAMPLES. 

3. Multiply tJ by 15. Ans. ^, or lOJ. 

4. Multiply -H by 8. 0. Multiply ^ by 165. 

5. Multiply i^ by 80. " 10. Multiply Hi by 100, 

6. Multiply ff by 27. 11. Multiply Tffy by 580. 

7. Multiply +H by 45. 12. Multiply f? by 1000. 

8. Multiply ft by 100. 13. Multiply Hi by 831. 
14. Multiply 12| by 8. 

Operation, 

12f 8 times i are ^, which are equal to 5 and i* 

8 Set down the i. 8 times 12 are 96, and 5 (which 

Ans. 101^. arose from the fraction) make 101. Hence, 

« 

213* To multiply a mixed number by a whole one/' 
• Multiply the fracHonaJ part and the whole number eqxxrately 
smd unite the products. 

QmiiT^lS. How maltlply a ftaction by a whole nnmberl Ote How is a ftSAlliHi 
Mdtiplisd by a number equal to Ito denomiiialor 1 How by any foetol In lis d smwnli a tnr ^ 
US. How Is a Hiied mmber multiiiUed by a whole one t 
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16. Multiply 46i by 10. Ans, 461-f. 

16. Multiply 81f by 9. 19. Multiply 12li by 35. 

17. Multiply 31 +* by 20. 20. Multiply 48-12^ by 47. 

18. Multiply 148-li by 25 21. Multiply 260^ by 50. 

214* Multiplying by a fraction, we have seen, is taking a 
certain portion of the multiplicand as many times, as there are 
like portions of a unit in the multiplier. Hence, 

To multiply by -J- : Divide the multiplicand by 2. 

To multiply by -J : Divide the multiplicand by 3. 

To multiply by -J- : Divide the multiplicand by 4, &c. 

To multiply by f : Divide by 3, and multiply the quotient by 2. 

To multiply by -f : Divide by 4, avid multiply the quotient by 3. 

215* -Hence, to multiply a whole number by a fraction. 

Divide the multiplicand by the denominator, and multiply the 
quotient by the numerator. 

Or, multiply the given number by the numerator, and divide (/U 
product by the denominator, 

Obs. 1. When the given number cannot be divided by the denominator 
without a remainder, the latter method is generally preferred. 

2. Since the product of any two numbers is the same, whichever is taken 
fbr the multiplier, (Art 83,) the fraction may be taken for the multiplicand, 
and the whole number fbr the multiplier, when it is more convenient 

22. If 1 ton of hay costs 21 dollars, how much will f of a toD 

cost? 

Operation. 

Analysis. — Since 1 ton costs 21 dollars, ^ of 4)21 

a ton will cost f as much. Now, 1 fourth of 21 S-J- 

is "Vj fl-J^d f of 21 is 3 times as much; but 3 

81 21X3 63 ,^, - „ ^ Z , w 

^X3=-j^=-j-, or 15| dollars. Ans. 15i dolk 

23. Multiply 136 by \, Ans. 45 i. 

24. Multiply 432 by^i. 26. Multiply 360 by }. 
26. Multiply 635 by \, 27. Multiply 580 by |. 

QussT.— 315. How is a whole number multiplied ly a f^aettoo ? 316. Hoir ibid a tim 
tkioal part of a nomber 1 



Arts. 213-217.J fractions. 127 

28. Multiply 672 by f. 31. Multiply 660 by A- 

29. Multiply 710 by h 32. Multiply 840 by if. 

• 30. Multiply 765 by H- 33. Multiply 975 by -Jff • 

216* Since multiplying hy a fraction is taking a certain por- 
tion of the multiplicand as many times, as there are like portions 
of a unit in the multiplier, it is plain, that the process of finding 
a fractiovud part of a number, is simply multiplying the number 
Inf the given fraction, and is therefore performed by the same rule. 

Thus, -f of 12 dollars is the same as the product of 12 dollars, 
multiplied by ■}; and 12x1=8 dollars. 

Ob8. The process of finding a fractional part of a number, is often a sooioe 
of confusion and perplexity to the learner. The difficulty arises from the 
cRoneous impression that finding tifractumal part, implies that the given num- 
ber must be divided by iht fraction, instead of being mttUiplied by it. 

34. What is t^ of 457 ? Anss 266-ft. 

36. What is if of 16245 ? 38. What is -Jff of 5268 ? 

36. What is H of 25000 ? 39. What is Uf of 45260 ? 

87. What is lYff of 4261 ? 40. What is iWir of 452120 \ 

41. Multiply 64 by 5i. 

Operation, 

2)64 We first multiply 64 by 6, then by i, and* the 

5i ' sum of the products is 352. But midtiplying by 

320 i is taking one half of the multiplicand once. 

32 (Arts. 82, 214.) Hence, 
Ans, 352. 

317* To multiply a whole by a mixed number. 

Multiply first by the integer, then by the fraction, and add the 
products together. (Art. 214.) , 

42. Multiply 83 by 7^. Ans. 597f 

43. Multiply 45 by 8+. ' 47. Multiply 225 by 30^. 

44. M iltiply 72 by \Q\. 48. Multiply 342 by 20^. 
46. Multiply 93 by 12|. 49. Multiply 432 by 35*. 
46. Multiply 184 by 18^. 50. Multiply 685 by 42^. 

QnuT.— S17. How U a whole nomber mnltlplM by a mixed niuriberl 
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51 Mdtiply 126 by 10^. 66. Multiply 457 by 12H. 

52. Multiply 26 by lOH 6'^. Multiply 107 by 47i+, 

53. Multiply 266 by lY-ft-. 58. Multiply 610 by 86if. 

54. Multiply 196 by 41ii. 69. Multiply 834 by Sd^. 

55. Multiply 341 by 30^. 60. Multiply 963 by 95ii. 

CASE II. 

818* To multiply a fraction hy a frojctwa, 

£x 1. A man bought ^ of a bushel of wheat, at I of a dollaf 
per bushel : how much did he pay for it ? 

Analysis, — Since 1 bushel costs f of a dollar, -^^ of a bushel 
must cost -i of i, which is i^ of a dollar ; for, multiplying the 
denominator, divides the value of the fraction. (Art. 188.) Now, 
if i of a bushel costs i^ of a dollar, -f- of a bushel will cost 4 times 
as much ; and 4 times -ft- are -ff, or -ft dolls. (Art. 196.) 

Ans. -A of a dollar. 

Or, we may reason thus : since 1 bushel costs ■{ of a dollar, 
f of a bushel must cost f of -f of a dollar. Now f of i is a com- 
pound fraction, whose value is found by multiplying the numera- 
tors together for a new numerator, and the denominators for a 
new denominator. (Art. 198.) 

Solution, — fXt=-H, or -h dollars, Ans, Hence, 

219* To multiply a fraction by a fraction. 

Multiply the ny^m^erators together for a new numerator, and (h$ 
denominators together for a new denominator, 

Obs. 1. It will be seen that the process of multiplying one fraction by an- 
other, is precbely the same as that of reducing compound fractions to «w»pLr 
ones. (Art. 198.) 

2. The reason of this rule may be thus explained. Multiplying by a fraction 
is taking a certain part of the multiplicand as many times, as there are Uhe 
parts of a unit in the multiplier. (Art. 210.) Now multiplying the denomina- 
tor of the multiplicand by the denominator of the multiplier, gives the valus 
•f only OM of the parts denoted by the given multiplier; (Art. 188;) wethere- 
Ibre multiply this new product by the numerator of the multiplier, to find th* 
fwmJber of parts denoted by the given multiplier. (Art 186.) 

QuBflT.— 219. How is a fraction multiplied by a fraction 1 Oft«. To what li tlM 
of multiidyiof one fraction If/ another siaiilnrl 
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2. Multiply -f by f . Ans, -flr=i. 

8. Multiply i by A. 6. Multiply -|^ by 4f 
4. Multiply ii by «. 7. Multiply H by «. 
6, Multiply if by \^, 8. Multiply f| by iH. 

9. What is the product of f into -f into -H into -J- into ■} ? 
10. What cost 6^ yards of cloth, at 4^ dollars per yard ? 

Analysis.-^Ai dollar8=f , and 6f yard8=-V^. (Art. 197.) Now 
|X-V=-4^» or 30. (Art. 196.) Ans. 30 dollars. Hence, 

S20* When the midtiplier and multiplicand are both mixed 
numbers, they should be reduced to improper frcuitions, and then 
be multiplied according to the rule above. 

Ob8. Mixed numbeni may also be multiplied together, wUkdnU reducing them 
to improper fractionB. 

Take, for instance, the last example. We first multiply by 4, Operation, 

the whole number. Thus, 4 times -f are -f-, equal to 2 and -| ; 6| 

set down the |, and carry the 2. Next, 4 times 6 are 24, and 4^ 

2 to carry are 26. We then multiply by J, the fractional part. 2G| 

Thus, I of 6 is 3 ; and i of 2 thirds is |. The sum of the two 3| 

partial products is 30 dollars, the saaae as before. 30 doUf. 

11. Multiply 6f by 2if. 23. Multiply 246-iV by ft. 

12. Multiply 8 A by 6f 24. Multiply 9 Iff by f of -1. 

13. Multiply 13| by Hi, 25. Multiply 1475 by -f of 21. 

14. Multiply 15i by 20f . 26. Multiply 34i by i of 68. 

15. Multiply 30f by 44 A. 27. Multiply 800 by f of 1000. 

1 6. Multiply 63f i by 50|. 28. Multiply i of 75 by -f of 28. 
1 1. Multiply 17tS by 26-H-.- 29. Multiply 2+ by i of f of 85. 

18. Multiply 47f* h^ lIU, 30. Multiply f of 2^ by f of 61. 

19. Multiply 61nfir by 32|i. 31. Multiply i of 10^ by -f of 8i. 

20. Multiply 7114- by 45^. 32. Multiply -f of 16i by f of 9i. 

21. Multiply 83-5ft by 61|1 33. Multiply-f ofi^ff of 20by25i. 

22. Multiply 96ff by 72|f . 34. Multiply ^ of 65+ by 46i. 

35. What cost 125+ bbls. of flour, at 7-J dollars per barrel? 

36. What cost 250^ acres of land, at 25+ dollars per acre ? 

37. If a man travels 40f miles per day, how far will he tT&Tel 
in 1351 days? 

QtisT.— SSO. When the multiplier and mnltipUcand are mixed num*iefB, how pnioeed 
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CONTRACTIONS IN MULTIPLICATION OP FRACTIONS. 

Ex. 1. Multiply f by f and -A- and i and -J. 

Operation. Since the factors 3, 5 and 8 %r% 

$ $ $ 1 *J *I common to the numerators an(^ denom- 
$^$ Ti $ 2~~22 inators, we may caricel them; (Art. 

191 ;) and then multiply the remain- 
ing factors together, as in reduction of compound fractioos to sim- 
ple ones. (Art. 199.) Hence, 

22 !• To multiply fractions by Cancelation. 

Cancel all the factors common both to the numerctors and de^ 
nominators ; then multiply together the factors remaining in the 
numerators for a new numerator, and those remaming in the de^ 
no9ninators for a new denominator, as in reduction of compound 
fractions. (Art. 199.) 

Obs. 1. The reason of this process may be seen from the fiict that the product 
of the numerators is divided by the sa7ne numiters as that of the denominaton, 
and therefore the value of the answer is not altered. (Art, 191.) 

2. Care must be taken that the factors canceled in the numerators are ea> 
acQ/y equal to those canceled in the denominators. 

2. Multiply f by f and f. Arts, f . 

8. Multiply f by i into f. 7. Multiply f of f by if. 

4. Multiply f by iV into f . 8. Multiply A: by ff of -^. 
6. Multiply f by i into f . 9. Multiply ij of 4 by -ft-. 

6. Multiply i by i of f . 10. Multiply 3f by +f of 8. 

11. Multiply ^ by -J and |- andf and f . 

12. Multiply f by f and -^ and -f^ and ^. 

13. Multiply H by f and l^^and -ftr and -ft. 

14. Multiply -i*f into -M into -f into f into -^ into f . 
16. Multiply -ft into ff into M into ff into f into +i. 

16. Multiply f+ into -ft- into f into -^ into ^ into f. 

17. What must a man pay for 3^ barrels of flour^ when flour ii 
worth 6 dollars a barrel ? 

QvcsT.— 221. How are fractions multiplied by cancelatioii ? Obs. How doea it appei.' 
that this process will give the trae answer ? What is necessary to be obserrec with i»* 
gud to canceling &etors 1 
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Analysis. — -3^ bbls. is -J^ of 10 Operation, 

bbls. ; now since 1 bbl. costs 6 dolls. 6 price of 1 bbL 

dollars, 10 bbls. will cost 10 times 10 

as much, or 60 dollars. But we 3)60 " of 10 bbls. 

wished to find the cost of only 3+ dolls. 1^0 <* of 3i bbls. 
barrels, which is -l^ of 10 bbls. 

Therefore if we take ^ of the cost of 10 bbls., it will of couim 
\ie the price of 3^ bbls. 

Proof. — 6 dolls. X3i= 20 dolls., the same as before. 

Note. — In like manner, when the multiptier is 33|, 333^, &c., if wemultipli 
bj 100, 1000, &c., i of the product will be the answer. Hence, ' 

222* To multiply a whole number by 3i, 33i, 333^, <&c. 

Annex as many ciphers to the multiplicand as there are 3s in th4 
vfUegral part of the multiplier ; then take \ of the number thus 
produced, and the result will he the answer required. 

Qbs. 1. The reason of this contraction is evident from the principle that an- 
nexing a cipher to a number multiplies it by 10, annexing two ciphers multi- 
plies it by 100, &c. (Art. 98.) But 3i is i of 10 ; 33i is i of 100, &c. ; there- 
fore annexing as many ciphers to the multiplicand, as there are 3s in the in- 
tegral part of the multipUer, gives a product 3 times too large ; consequently 
I of this product must be the true ariswer. 

2. When the multiplicand is a miaxd number, and the multiplier is 3|, 33| 
&c., it is evident we may multiply by 10, 100, &c., as the case may be, and | 
of the number thus produced will be the answer required. 

18. Multiply 168 by 33+. AnS, 5266^. 

19. Multiply 148 by 3+. 22. Multiply 297 by 333+. 

20. Multiply 256 by 33+. ' 23. Multiply 661+ by 3+. 

21. Multiply 1728 by 33+. 24. Multiply 426+ by 33+. 

- 223« To multiply a whole number by 6+, 66|, 666+, <to. 
Anr^x as many ciphers to the multiplicand as there are 6s in the 
integral part of the multiplier ; then take -^ of the numher thus 
produced, and the result will be the answer required, 

Obs. The reason of this contraction is manifest from the fact that 6| is | of 
10, 66| oflOO, &c. 

26. What will 6+ tons of iron cost, at 76 dollars per ton? 

QvKST.— IBS. How may a whole number be multiplied by 3|, 33|, fcct SB Bam 
a wboli number be multiplied by 6|, 06|, Slc 
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Analysis. -6-} tons is f of 10 Operation. 

tons. Now if 1 ton costs 75 dol- dolls. 15, price of 1 ton 

iars, 10 tons will cost 10 times as 10 

much, or 760 dollars ; and | of 3)750 " of 10 tona. 

750 dollars, (6-}=l of 10,) are 250 

500 dollars, whi )h is the answer 2 

73quired. dolls. 500, " of6ftons 

Proof. — 75 dolls. X6-f= 500 dolls., the same as above. 

26. Multiply 320 by 6|. 28. Multiply 837 by 6-f. 

27. Multiply 277 by 66f. 29. Multiply 645 by 666f . 
80. What wiU 12it acres of land cost, at 46 dollars per acre ^ 

Analysis, — 12^- acres is -J- of 100 Operation. 

•«res ; now since 1 acre costs 46 dol- dolls. 46, price of 1 A« 

lars, 100 acres will cost 100 times as 100 

much, or 4600 dollars. But we wished 8 )4600 " 100 A. 

to find the cost of only 12-i- acres, which dolls. 575 " 12 A 
is i of 100 acres. Therefore i of the 

co^ of 100 acres, will obviously be the cost of 12-jt acres. 

Proof.— 46 dolls. X 12^=575 dolls., the same as before. 

Note, In Kke manner, if the multiplier is 31^, 62^, or 87^, we may m'dtipiy 
by 100, Mid I, f , or | of the product will be the answer. Hence, 

224 To midtiply a whole number by 12i, 37i, 62i, or 87^. 

Annex two ciphers to the multiplicand, then taJce -J, -f, -f, or t» 
of the number thus produced, as the com may he, and the result 
will be the answer required, 

Obs. The reason of this contraction may be seen from the fact that 13| is |, 
871 is f, 62i is |, and 87| is | of 100. 

31. Multiply 275 by 37+. Ans. 10312+. 

32. Multiply 381 by 12+. 34. Multiply 643 by. 62+. 

33. Multiply 425 by 37+. 35. Multiply 748 bj 87+. 

225« To multiply a whole number by 1|, 16f , 166|, <fec 

Annex a>s many ciphers to the multiplicand as there are integrai 
figures in the multiplier, then i- of the number thus produced will 
he the product required. 
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Qb8. The reason of this contraction is cedent firam the fact that If is -} 
of 10; 16i is f of 100; 166} is | of 1000, &c. 

36. What will 16 f bales of Swiss musHn cost, at 785 dollars 
per bale ? 

Solution. — ^Annexing two ciphers to 736 dolls., it becomes 
78600 dolls. ; and 73600-e- 6=12260 dolls. Ans. 

87. Multiply 767 by If. 89. Multiply 489 by 16|. 

88. Multiply 246 by 16-i. 40. Multiply 663 by 1661. 

Note. — Specific rules might be added for multiplying by l\, 11-^, 11H> 8^» 
83|, 833|, 6i, Ac.j but they will naturally be suggested to the inquisitive mind 
fiom the contractions already given. 
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CASE I. 

226* Dividing a fraction by a whoUe number. 

Ex. 1. If 4 yards of calico cost f of a dollar, what wiU 1 yard 
cost? 

Analysis. — 1 is 1 fourth of 4 ; therefore 1 yard yill cost 1 
fourth part as much as 4 yards. And 1 fourth of 8 ninths of a 
dollar, is 2 ninths. Ans. f of a dollar. 

Operation, We divide the numerator of the fraction by 

•1-2-4=-} Ans. 4, and the quotient 2, placed over the donomi- 

nator, forms the answer required. 

2. If 6 bushels of apples cost -H of a dollar, what will 1 bushel 
cost? 

Operation. Since we cannot divide the numer 

jj^_^ff^ ^1 ^ A ator by the divisor 5, without a re- 

Id • 12X5' 60 • mainder, we multiply the denomin* 
tor by it, which, in effect, divides the fraction. (Art. 188.) 

Pboof. — a dolls. X 5=+i dolls., the same as above. Henoe, 
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227 • To divide a fraction by a whole number. 

Divide the numerator by the whole number, when it can he dom 
without a remainder ; but when this cannot be done, multiply th0 
denominator by the whole number, 

8. What is the quotient of -^ divided by 5 ? 

First Method. Second Method. 

15 3 15 ^ 15 15 £ 

4. Divide if by 9. T. Divide ff by 12. 

6. Divide ff by 7. 8. Divide W by 26. 

6. Divide ff by 16. 9. Divide fH by 29. 



CASE II. 
228* Dividing a fractixm by a fraction. 

10. At i of a dollar a basket, hovr many baskets of peachea 
can you buy for f of a dollar ? 

Analysis. — Since -J- of a dollar will buy 1 basket, f of a dollar 
will buy as many baskets as ■}- is contained times in f ; and i is 
contained in ^, 4 times. An^. 4 baskets. 

11. At -f of a dollar per yard, how many yards of cloth can be 
bought fof -J of a dollar? 

Obs. I. Reasoning as before, { of a dollar will buy as many yards, as } of 
a dollar is contained in {. But since the fractions have different denominap 
tors, it is plain we cannot divide one numerator by the other, as we did in the 
last example. This difficulty may be remedied by reducing the fractions to a 
oonmion denominator. (Art. 200.) 

First Operation. 
f and f reduced to a commoif denominator, become i\ and \%, 
(Art. 200.) Now li~if =li ; and -H-=1tV. ^ns. ItV yards. 

Obs. 2. It wiO be perceived that no use is made of the commum derwrninaior^ 
after it is obtained. If, therefore, we invert the divisor^ and then multiply tlM 
two fractions together, we shall have the same result as before. 

Second Operation, 
•fXf (divisor inverted) ='fj-, or liV yards, the same as abore^ 

Qttbbt.— 237. How is a flraction divided by a whole number ^ 
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229* Hence, to divide a fraction by a fractioiL 

I. If the given fractions have a common denominatoVt divide ih§ 
numerator of the dividend hy the numerator of the divisor. 

II. When the fractions have not a common denominator, invert 
the divisor, and proceed as in multiplication of fractions, (Art. 219.) 

0b8. 1. When two fractions have a common denominator, it is plain one 
ntinuraior can be divided by the other, as well as one whole number bj on- 
tiktr; for, the parts of the two fractions are of the same denominaiion. 

2. When the fractions do not have a comjnon denominator, the reason that 
iniTerting the divisor and proceeding as in multiplication, will produce the true 
rnnswer, is because this process, in effect, reduces the two fractions to a comf 
mon denominator, and then the numerator of the dividend is divided by the 
numerator of the divisor. Thus, reducing the two fractions to a common de- 
nominator, we multiply the numerator of the dividend by the denominator of 
the divisor, and the numerator of the divisor by the denominator of the divi- 
iend ; (Art. 200 ;) and, then dividing the former product by the laUer, we have 
the same combination of the same numbers as in the rule above, which will con- 
sequently produce the same result. 

We do not multiply the two denominators together for a common denomina- 
tor ; for, in dividing, no use is made of a common denominator when found, 
therefore it is unnecessary to obtain it. (Art. 228. Obs. 2.) 

The object of inverting ike divisor is simply for conveiiien/x in multiplying. 

3. Compound fractions occurring in the divisor or dividend, must be re- 
duced to simple ones, and mixed numbers to improper fractions. 



230* The principle of dividing a fraction by a fraction may 
also be illustrated in the following manner. Thus, in the last 
example. 

Dividing the dividend f by 2, the quo- Operation. 

tient is -ft-. (Art. 188.) But it is required •J-j-2=iV 

to divide it by 1 third of two ; consequently -ft- x 3 =-H- 
the -ft- is 3 times too small for the true And -f f = 1-ft- Ans. 
quotient ; therefore multiplying -ft- by 3, 
will give the quotient required; and -ft-x3=-f}-, or 1-ft^. 

Note, — By examination the learner will perceive that this process is precisely 

QuKBT. — ^239. How is one fractioD divided by another when they have a common de- 
■ominator 1 How, when they have not common denominators 1 Obs. When the fractions 
have a cfunmon denominator, how does it appear that dividing any numerator liy the other 
will give the true answer 1 When the fractions have not a common denominator, how 
does It appear that inverting the divisor and proceeding as in multiplicatiou wiil give the 
true answer 1 What is the object of inverting the divisor 1 How proceed when the divlMf 
«r dividend are compound fractions or mixed niimben 1 
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the same in effect as the preceding; for, in both cases the denominator of thli 
dividend is multiplied by the numerator of the divisor, and the numerator of 
the dividend, by the denominator of the divisor. 

12. Divide ^ of -f by 2+. Ans. if, or W- 

13. Divide 8| by 3i. Ans, ff, or 2i^. 

14. Divide ff by ff. 16. Divide 65i by 16f. 

15. Divide ff by if. 17. Divide 46f by 68f. 

231* The process of dividing fractions may often be con* 
^acted bj canceling equal factors in the divisor and dividend; 
(Atrt. 146 ;) or, after the divisor is inverted, by canceling factors 
which are common to the numerators and denominators. (Art. 191.) 

18. Divideioffof Wbyf off ofi. 

Ojxiration, For convenience we arrange. the numera- 

tors, (which answer to dividends,) on the 
right of a perpendicular line, and the de- 
nominators, (which answer to divisors,) on 
the left ; then canceling the factors, 2, 3, 4, 
and 7, which are common to both sides, 
(Art. 151,) we multiply the remaining fac- 
11|5=-A- Ans. *®^ ^^ ^^® numerators together, and those 

remaining in the denominators, as in the 

rule above. Hence, 

232* To divide fractions by Cancelation. 

Having inverted tlie divisor, cancel all the factors common both 
to the numerators and denominators, and the product of those re- 
m/iining on the right of the line placed over the product of those 
remaining on the left, mil be tlie ariswer required. 

Obs. 1. Before arranging the terms of the divisor for cancelation, it is always 
necessary to invert them, or suppose them to be inverted. 

2. The reason of this contraction is evident from the principle, that if the 
numerator and denominator of a fraction are both divided by the sam£ ^^^vfjnr^ 
the value of the fraction is not altered. (Arts. 148, 191.) 

19. Divide 18f by 6f. Answer 3. 

do B8T.— S32. How divide fractions by cancelation ? How arrange the terms of Vtm 
lehroD fraodons 1 Ohs. What must be done to the divisor before arranging its terms 1 How 
does it appear that this contraction will give the true answer 1 
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20. Divide f of f by f of -A". 23. Divide f of If by f of f 

21. Divide + of H by 6f . 24. Divide ■} of f of f by f 

22. Divid(5 1 6^ by V\r of f. 25. Divide f* of 7 by fj of 42, 

26. Divide M of fi of tV of H by A of M of f of 6. 

CASE III. 

233* Dividing a whole number by a fraction, 

27. How many pounds of tea, at f of a dollar a pound, tan be 
i>ougbt for 15 dollars ? 

Analysis. — Since f of a dollar will buy 1 pound, 15 dollars will 
buy as many pounds as f is contained times in 15. Reducing the 
dividend 15, to the form of a fraction, it becomes -V" ; (Art. 197. 
Obs. 1 ;) then inverting the divisor and proceeding as before, we 
have 'H^Xt=V^, or 20. Ans. 20 pounds. 

Or, we may reason thus : -}- is contained in 15, as many times 
as there are fourths in 15, viz : 60 times. But 3 fourths will be 
contained ill 15, only a third as many times as 1 fourth, and 
60 -f- 3 =20, the same result as before. Hence, 

234* To divide a whole number by a fraction. 

Reduce the whole number to the form of a fraction, (Art. 197. 
Obs. 1,) and then proceed according to the rule for dividing a 
fraction by a frojction, (Art. 229.) 

Or, multiply the whole number by the denominator, and divide 
the product by the numerator, 

Obs. 1. When the divisor is a mired number, it must be reduced to an im- 
proper fraction ; then proceed as above. 

Or, reducing the dividend to a fraction having the saTtve denominator, (Art. 
197. Obs. 2,) we may divide one numerator by the other. (Art. 229. I.) 

2. If the divisor is a unit or 1, the quotient is equal to the dividend ; if the 
divisor is greater than a unit, the quotient is less than the dividend ; and if the 
divisor is less than a unit, the quotient is greater than the dividend. 

28. How much cloth, at 3-jt dollars por yard, can you buy for 
28 dollars ? 

QvBST^-434 How is a whole number divided liy a ftattton 1 0&». How by e ailni 
'1 
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Operation. Since the divisor is a mixed numbery 

3i)28 we reduce it to halves ; we also reduce 

2 2 the dividend to the same denominator ; 

7) 66 halves. (Art. 197. Obs. 2 ;) then divide one nu» 

Ans, 8 yards. merator by the other. (Art. 229. I.) 

29. Divide 76 by f. 32. Divide 145 by 12^. 

80, Divide 96 by ^. 33. Divide 237 by 25^. 

81. Divide 120 by 10^ 34. Divide 426 by 31|. 

CONTRACTIONS IN DIVISION OF FRACTIONS. 

235* When the divisor is 3^, 33i, 333i, &c. 

Multiply the dividend hy 3, divide the product by 10, 100, or 
1000, a^ the ca^e may be, and the result will be the true quotient, 
(Art. 131.) 

Obs. The reason of this contraction will be understood from the principle, 
that if the divisor and dividend are both multiplied by the same number, the 
quotient will not be aUered. (Art. 146.) Thus 3iX3=10; '33|X3=100; 
333^X3=1000, &c. 

35. At 3^ dollars per yard, how many yards of cloth can be 
bought for 661 dollars? 

Operation, We first multiply the dividend by 3, 

doUs. 661 then divide the product by 10 ; for, mul- 

3 tiplying the divisor 3i by 3, it becomes 10. 

1|0)168|3 (Art. 146.) 



Ans, 168 A yds. 

36. Divide 687 by 33+. Ans. 20-ftV. 

37. Divide 463 by 33i, 38. Divide' 2783 by 333+. 

336. When the divisor is If, 16|, 166+, &c. ' 

Multiply the dividend by 6, and divide the product by 10, 100, 
or 1000, as the case may be, 

Obs. This contraction also depends upon the principle, that if the divisor 
and dividend are both multiplied by the same number, the quotient will njl b« 
altered. (Art. 146.) Thus, 1|X6=10; 161X6=100; 1661X6=1000, &c. 



Arts. 235-239.] fractions. J 39 

39. What is the quotient of 725 divided by 16| ? 
Solution, — 725X6=4350; and 4350— 100=43i Ans. 

40. Divide 367 by 1|. 42. Divide 849 by 16f. 

41. Divide 507 by 16f. 43. Divide 1124 by 166^. 

237. When the divisor is H, Hi, llli, &c. 
Multiply the dividend by 9, and divide the product hy 10, 100, 
#r 1000, as the case may be, 

Obs. This contraction depends upon the same principle as the preceding 
Thus, 1^X9=10; 11^X9=100; 111^X9-1000, &c 

44. Divide 587 by 11+. 

Solutim, — 687X9 = 5283, and 5283-T-100=52Ta|ftr Ans, 

45. Divide 861 by 1+. Ans, 774t^. 

46. Divide 4263 by 11+. 47. Divide 6037 by 111+. 

^ote. — Other methods of contraction might be added, but they will naturally 
suggest themselves to the student, as he becomes familiar with the pnnciples 
of fractions. 

23 8* From the definition of complex fractions, and the man- 
ner of expressing them, it will be seen that they arise from di~ 

4i 
vision of fractions. (Art. 183.) Thus, the complex fraction yr, is 

the same as f-r-} ; for, the numerator, 4+=-J-, and the denomina- 
tor li=-f ; but the numerator of a fraction is a dividend, and the 
denominator a divisor. (Art. 184.) Now, •}-r-f=ff. which is a 
dimple fraction. Hence, 

239* To reduce a complex fraction to a simple one. 
Consider the denominator as a divisor , and proceed as in divis - 
ion of fractions, (Arts. 229, 232.) 

Obs. The reason of this rule is evident from the fact that the denominatm 
of a fraction denotes a divisor^ and the numerat.or, a dividend ; (Art. 184; 
nence the process required, is simply performing the dlvifUni which is ex- 
pressed by tlie given fraction. 

QiTSST.— 838 P-oni what do complex fhtctlons arise ? 839. How redaoe them to 
plo (Vactions 1 

T.H. 7 
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48, Reduce ^ to a simple frastion. 
H 

8olutfm.—^i^=^, and 1\=^. (Art. 197.) 

Now 'V-"T-^=¥^X iV. or if Ans. 

Reduce the following complex fractions to simple ones : . 

8 , 5i 

49. Reduce -rr. 53. Reduce -r-. 

H tV 

60. Reduce-^. 64. Reduce ^7^* 

51. Reduce rr. 66. Reduce ^. 



6i 



54 



62. Reduce ZT. 66. Reduce t-s. 



340* To multiply complex fractions together. 

First reduce tlie complex fractions to simple ones ; (Art. *3J>;) 
then arrange the terms, and cancel the common factors, as in muU 
tiplication of simple fractions, (Art. 219.) 

Ops. The terms of the complex fractions may be arranged for reducing them 
to edmple ones, and for multiplication at the same time. 

57. Multiply ?| hj ^. 

Operation, The numerator 3^=^. (Art. 197.) Place 

1 1 the 7 on the right hand and 2 on the left of 

X% 6 the perpendicular line. The denominator 2{ 

$ X% =V» which must be inverted ; (Art. 239 ;) 

9 ^ i. e. place the 12 on the right and the 6 on 

9|5s|>. Ans, *^® 1^^* ^^ *^® ^^^®» 1^='S^> a-iid 4-i-=f, both 

of wUch must be arranged in the same man* 
ner as the terms of the multiplicand. Now, canceling the com- 
mon factors, we divide the product of those remsdning on the right 
of the line by the product of those on the left, and the answer 
is*. (Art. 219.) 

dimsT.— 940. How are complex fraetlons multiplied together 1 341. IIow Is one 
plHi fraction divided by another 1 
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58. Multiply ^ by J|. 60. Multiply | by | into 4 

59. Multiply ^ by'^. 61. Multiply J by ?| into ^. 

241* To divide one complex fraction by another. 

Reduce the complex fractions to simple ones, then proceed as in 
division of simple fractions. (Arts. 229, 239.) 

62. Divide 1| by 1 

„ - . 4i 9 4 36 , i 1 4 4 ,. 
Solutum.-^==-X-^=-. md ^=-Xti=^^. (Art. 239.) 

36 4 36 21 756 

^°^'i8^2i = 18><T=-72=l'^*- ^"'- 

9X4 1X4 

Or, since the given dividend=-— - and the di visor =r — r* 

2X9 3X ' 

9X4 3 X *? 
then — — T X TT74=*^® answer. (Art. 231.) 

i i 1^ 2i 

63. Divide | by -f. 64. Divide 77 by — 

f -^ i 4i -^ 2i 



APPUCATION OF FRACTIONS. 

!4242. Ex. 1. A merchant bought 15^ yards of domestic flan- 
nel of one customer, 19-}- of another, 12^ of another, and 41-ft- of 
another : how many yards did he buy of all ? 

2. A grocer sold 16-}- lbs. of sugar to one customer, 112^ to 
another, and 33-J to another : how many pounds did he sell ? 

3. A clerk spent 26f dollars for a coat, 9^ dollars for pants, 
6f dollars for a vest, .5-J- dollars for a hat, and 6^ dollars for a 
pair of boots : how much did his suit cost him ? 

4. A man having bought a bill of goods amounting to 85-ft- dol- 
lars, handed the clerk a bank note of 100 dollars: how much 
change ought he *d receive back? 
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5. A lady went a shopping with 135V dollars in her purse' 
she paid 11 -f^ dollars for silk, df dollars for trimmings, 37^ dol- 
lars for a shawl, and 14f dollars foi a muff: how much money 
had she left ? 

6. A man having 1563-]^ dollars, spent 365f dollars, and lost 
562i dollars : how much had he left ? 

1, What will 663 sl*eep cost, at 2f dollars per head ? 

8. What cost 748 barrels of flour, at 1i dollars per barrel ? 

9. What cost 378i yards of cloth, at 4 dollars per yard ? 
10. What cost 1121-ft- lbs. of tea, at 5 shillings per poimd? 
H. What cost 430 gallons of oil, at li dollar per gallon? 

12. What cost f{ of an acre of land, at 150 dollars per acre ? 

13. A man worth 25000 dollars, lost |f of it by fire : what 
was the amount of his loss ? 

14. A garrison had 856485 pounds of flour ; after being block- 
aded 60 days, it was found that jtif of it were consumed : how 
many pounds of flour were left ? 

15. At l7i dollars per ton, what cost 103-}- tons of hay? 

16. How many bushels of com will 115f acres produce, at 31-} 
bushels per acre ? 

17. What cost 675i tons of iron, at 45f dollars per ton? 

18. If a ship sails 140-^ miles- per day, how far will she sail 
in 49t days? 

19. If a Railroad car should run 41^ miles per hour, how far 
would it go in 12 days, running 10-J hours per day? 

20. A young man having a patrimony of 12234 dollars, spent 
i of it in dissipation : how much had he left ? 

21. At f of a dollar per yard, how many yards of satinet can 
be bought, for 124 dollars? 

22. How many pounds of tea, at f of a dollar a pound can you 
buy for 131 doUara? 

23. How many gallons of molasses, at f of a dollar per gallon 
can you buy for 235 dollars ? 

24. At 8 pence a pound, how many pounds of sugar can yc a 
buy for 163-i- pence ? 

25. At 5-}- pence a yard, how many yards of lace can be bought 
for 279 pence ? 
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26. A dairy-man has 229-^ pounds of butter wLicli he wishes 
to pack in boxes containing Si pounds each : how many boxes 
will it require ? 

27. A farmer wishes to put 384 bushels of apples into barrels, 
each containing 2^ bushels : how many barrels will it require ? 

28. If 4| yards of cloth make a suit of clothes, how many suits 
will 141-J- yards make ? 

29. One rod contains 5i yards : how many rods are there in 
210 yards? 

30. A merchant paid 204f dollars for 61 yards of cloth: how 
much was that per yard ? 

31. A grocer sold 50 barrels of flour for 311^ dollars: what 
did he get per barrel ? 

32. A merchant wishes to lay out 657+ dollars for wheat, which 
is worth H of a dollar a bushel : how much can he buy ? 

33. At 18f cents a dozen, how many dozen of eggs can you 
buy for 87-i- cents ? 

34. A grocer sold 15^ pounds of coffee for 93-f cents: how 
much was that a pound ? 

35. A shopkeeper sold 16^ yards of satin for 163t^ shillings: 
how much was that per yard ? 

36. Bought 19 sacks of wool for 2 5 Of dollars : what was that 
per sack ? 

37. Paid 575f dollars for 961 yards of cloth : what was the 
cost per yard ? 

38. Paid 1565i dollars for iron, valued at 37-} dollars per ton: 
how many tons were bought ? 

39. Paid 1315f dollars for the transportation of 1286 barrels 
of pork : what was that per barrel ? 

40. Bought 375i poimds of mdigo for 652f dollars : what was 
the cost per pound ? 

41. Paid 1679i dollars for 475 kegs of lard: how much was 
that per keg ? 

42. If an array consumes 563-S pounds of meat per day, how 
long will 160000 pounds supply it? 

48. The cost of .making 25+ nules of Raikoad was 866235+ dol- 
lars : what was the cost per mile ? 
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SECTION VIII. 

COMPOUND NUMBERS. 

Art. 243* Numbers wMcli express things of tie same kind 
or denomination, are called Simple Numbers. Thu£> 3 oranges, 
^ books, 12 chairs, &c., are simple numbers. 

Numbers which express things of different kinds or denomina- 
turns, as the divisions of mxmey^ weight, and measure, are called 
Compound Numbers. Thus, 15 shillings 6 pence; 10 bushels 
3 pecks, <&c., are compound niunbers. 

Obs. The origin of Compound Numbers is ascribed to the wants and neoet- 
nties of the eariier ages of the worid. Their divisions and subdivisions are 
generally irregular, and seem to have been suggested by the caprice, or the lim- 
ited business transactions of the rude ages of antiquity. It is much to be re- 
gretted, both on account of simplicity and their adaptation to scientific pur- 
poses, that their difierent denominations were not graduated according to the 
law of increase in the decimal notation. 

Note. — Compound Numbers, by some authors, are called Denominato 
Numbers. 

FEDERAL MONEY. 

244* Federal Money is the currency of the United States. 
The denominations are. Eagles, Dollars, jDimes, Cents, and MUls, 



10 mills (m.) 


make 1 cent, 


marked ct. 


10 cento 


" 1 dime, 


d. 


10 dimes 


« 1 dollar, 


" doa, or 


10 dollars 


" 1 eagle, 


" E, 



Obs. 1. Federal money was established by Congress, Aug. 8, 1786. It is 
based upon the principles of the decimal notation. The law of increase ol 
radix, is ^e same as that of simple numbers, and it is confessedly one of th« 
usost simple and comprekensive systems of currency in the civilized world. Pre- 
vious to ito adoption, English or sterling money was the principal currency of 
the country. 

CIdbst.— 943. What are simple numbers 1 What are eompound nambers ? 344. Wha 
% Pedend money 1 R^ite the table. Obs. When and by whom was it established t 
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2. The names of the coins or denominations less than a dollar, are sijrnifi- 
cant of their value. The term dimej is derived from the French dismej which 
ngnifies ten; the terms cctU and miUf are firom the Latin centum and mUie^ 
the former of which signifies a hundred^ and the latter a thousand. Thus, 
10 dimes, 100 cents, or 1000 mills, make 1 dollar. 

3. The sign ($), which is prefixed to Federal money, is called the DoUar 
mark. It is said to be a contraction of " U. S.," the initials of United States, 
which were originally prefixed to sums of money expressed in the Federal 
currency. At length the two letters were moulded or merged into a single char- 
acter by dropping the curve of the {7, and writing the iSf over it. Thus, the 
som of seventy-five dollars, which was originally written " U. S. 75 dollars, ' 
in now written $75. 

245* The national coins of the United States are of three 
kmds, viz : gold, silver, and copper. 

1. The golds coin are the eagU^ the double eagU^^ half eagU^ 
quarter eaghy and gold dollar,^ 

The eagle contains 258 grains of standard gold ; the half eagle 
and quarter eagle like proportions.f 

2. The silver coins are the dollar ^ half dollar^ quarter dollar , 
thec^tme, half dime, and three-eent-piece. 

The dollar contaks 412^ grains of standard silver; the others 
like proportions.! 

3. The copper coins are the cent, and half cent. 

The cent contains 168 grains of pure copper; the half cent, a 
like proportion.! Mills are not coined. 

. Obs. The fineness of gold used tor coin, jewelry, and other purposes, also 
the gold of commerce, is estimated by the number of parts of gold which it 
contains. Pure gold is conmionly supposed to Jje divided into ^ equal parts, 
'*Hlled carais. Hence, if it contains 10 parts of alloy, or some baser metal, it is 
^d to be 14 carats fine ; if 5 parts of allo^, 19 carats fine ; and when abso- 
lutely pure, it is 24 carats fine. 

24G* The present standard for both gold and silver coin o 
the United States, by Act of Congress, 1837, is 900 parts of pur* 



Qu«ST.~345 Of bow niRny kinds nra the coins of the United States 7 What are they 
What are the gold coins ? The silver coins 1 The copper? 0»«. How Is the fineness of 
fold estimated 1 Into how many carats is pare gold supposed to be divided ? .When i 
contains 10 parts of alloy, how fine ia it said to be 1 5 parts of &Uoy 1 S46. What is the 
present standard for the gold an/* silver coin of the United States 1 What is the alloy of 
fold coin 1 What of silver coin 1 . 

* Added by Aet or Oonfress, 1849. f Aeeording to Act of Congress, 1817. 
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metal by weight to 100 parts of alloy. The alloy of gold coin is 
composed of silver and copper, the silver not to exceed the cop- 
per in weight. The alloy of silver coin is pure copper. 

Note. — The origiiud standard for the gold coin of the United States by Aa 
of Congress, 179'2, was 22 parts of pure gold to 2 parts of alloy ; the alloy 
consisting of 1 part silver and 1 part copper.' 

The original standard for the silver coin was 1489 parts of pnre sUver to 179 
parts of alloy; the alloy being of pure copper. 

The eagle by the s€une act contained 270 grains of standard gold. The dJr 
ira>' contained 416 grains of standard silver. The cent contained 11 penny- 
weights, or 264 grains of pure copper. 

STERLING MONEY. 

247* English or Sterling Money is the national currency of 
Great Britain, 

4 farthings {qr. or far,) make 1 penny, marked d, 

12 pence " 1 shilling, " s, 

20 shillings " 1 pound, or sovereign, £, 

21 shillings *< 1 guinea. 

Obs. 1. It is customary, at the present day, to express farthings in firactioni 
of a penny. Thus, 1 qr. is written i d. ; 2 qrs. ^ d. ; 3 qrs. | d. 

3. The Pound Sterling is represented by a gold coin, called a Sovereign, 
According to Act of Congress^ 1842, its value is 4 dollars and 84 cents. Hence, 
the value of a shilling is 24-^ cents ; that of a penny 2 cents, very nearly. 

3. The letters £. s. d. and q. are the initials of the Latin words, libraj soh- 
diiSf denarius, and quadrans, which respectively signifiy a pound, shittiTigf^ 
fenny, Andfarthing or quarter. The mark /, which is often placed between 
shillings and pence, is a corruption of the long/. 

Note. — 1. Sterling money is supposed by some to have received its name 
from the Easterlings, who it is said first coined it ; others think it is so called 
to distinguish it from stocks, &c., whose value is nominal. 

2. The pound is so called, because in ancient times the silver for it weighed 
a pound Troy. A pound Troy of silver is now worth 66 shillings, or £3, 6s. 

The Chiinea is so called, because the gold of which it was originally made, 
was brought from Guinea, on the coast of Africa. 

248* The following denominations ai*e frequently met with, 
viz: the Groat=4rf. ; the Crown = 5». ; the Nobler 6«. 8rf. ; 

UcssT.— S47. What Is Sterling Money? Repeat the T&lle T Ob9. Hew an fluthtngi 
■sually expressed 1 How is a pound iterlinc represented ? What is its value in itadaiu 
■ad eentsi 
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the Angel=105. ; the Mark=13«. 4(f. ; the Pistole=16«. lOd. 
the Moidore=275. 

0b8. The present standard gold coin of Great Britain, consists of 22 varti 
pure gold J and 2 parts of copper.* 

The weight of a Sovereign or j£, is 5 pwts., ^m grains. 

The standard silver coin consists of 37 parts of pwre silver, and 3 parts of 
copper. The weight of a shilling is 3pwts. 15^ grs. 

In copper coin 24 pence weigh 1 pound avoirdupois. 

TROY WEIGHT. 

249« Troy Weight is used in weighing gold, silver, jewels, 
liquors, <fec., and is generally adopted in philosophical experiments. 

24 grains (gr.) make 1 pennyweight, marked pwt, 
20 pennyweights " 1 ounce " oz. 

12 ounces " 1 pound, " lb. 

Obs. 1. The abbreviation oz.^ is derived from the Spanish oihsm^ which sig- 
nifies an ouTue. 

2. The standard of Weights and Measures is different in different countries, 
and in different States of the Union. In 1834, the Government of the United 
States adopted a uniform standard, for the use of the several Custom-houses 
and other purposes. 

250* The standard Unit of Weight adopted by the Govern- 
ment, is the Troy Pound of the United States Mint. It is 
equal to 22.794422 cubic inches of distilled water, at its max- 
imum density,! the barometer standing at 30 inches', and is 
identical with the Imperial Troy pound of Great Britain, estab- 
lished by Act of Parliament, in 182 6. J 

Obs. The weights and measures in present use, were derived from very im* 
fnfect and variable standards. A grain of wheat, taken from the middle of 
the ear or head, and being thoroughly dried, was the original element of aL 
weights used in England, and was thence called a grain. At first, a weight 

QuKBT.— 249. In whRt is Troy Weight used 1 Repeat the Table ? Ob*. I)o all the 
liates have the same standard of weights and measures 1 350. What is the standard 
•init of weight adopted by the Government of the United States ? JVote. When was Troy 
U'eight introduced into Europe ? From what was its name derived ? 

* Hind's Arithmetic ; also, Hutton's Mathematics. 

t The maximum density uf water, according to Mr. Hassier, is at the temperature ot 
99-83 deg. Fahrenheit. 

t The TVoy pound of the U. 8. Mint, is an exaet copy, by Captain Rater, of the Britisfc 
taperial Tro) pound. Report of the Secretary of the Treasury, March 3, 1831. 



148 COMPOUND NUMBERS. [SeCT. VIII 

equal to 32 grains, was called a pe^myweigU, from its being the weight of the 
silver fenny then in circulation. At a later period the pennyweight was di- 
vided into 24 equal parts instead of 32, which are still called grains, being the 
smallest weight now in common use. 

Note. — Troy Weight was formerly used in weighing articles of every kind. 
It was introduced into Europe from Cairo in Egypt, about the time of the 
Crusades, in the 1 2th century. Some suppose its name was derived from 
TVayeSj a city in France, which first adopted it ; others think it was derived 
from T^'oy-novantj the former name of London.* 



AVOIRDUPOIS WEIGHT. 

25 !• Avoirdupois Weight is used in weighing groceries ana 
all coarse articles ; as, sugar, tea, coflPee, butter, cheese, flour, hay, 
&c., and ail metals except gold and silver. 

16 drams (e2r.) make 1 ounce, marked oz. 

16 ounces " 1 pound, " lb. 

25 pounds " 1 quarter, " qr, 

4 quarters, or 100 lbs. " 1 hundred weight, " ewt 

20 hundred weight « 1 ton, " T. 

Note. — In weighing wool in England, 7 pounds make 1 clove ; 2 cloves, I 
stone; 2 stone, 1 tod; 6i^ tods, 1 wey; 2 weys, 1 sack; 12 sacks, 1 last; 240 
pounds, 1 pack. 

Obs. 1. Formerly it was the custom to allow 112 pounds for a hundred 
weight, and 28 pounds for a quarter ; but this practice has become nearly or 
quite obsolete. In buying and selling all articles of commerce estimated by 
weight, the laws of most of the States as well as general usage, call 100 
pounds a hundred weight, and 25 pounds a quarter. 

2. Gross weight is the weight of goods with the boxes, casks, or bags which 
contain them. 

Net weight is the weight of the goods only. 

252* The Avoirdupois Pound of the United States, is equal 
to 27.701554 cubic inches of distilled water, at the maximum 
density, and at 30 inches barometer.f It is determined from tlie 
Troy Pound, by the legal proportions of 5*760 grains, which con- 

Quest.— 251. In what is Avoirdupois Weight used ? Repeat the Table 1 Cds. How m&ny 
pounds were formerly allowed for a hundred weight ? For a quarter 1 What is gross weight t 
Net weight 1 352. How is the Avoirdupois pound of the United States determined 1 

♦ Hind's Arithmetic, Art. 224. Also, North American Rnvlew, Vol XLV. 
t Reports o^ Secretary of Treasury, March 3, 1832: June 30, 1832. Also, Congresaloaak 
iKNsoments ot 1833. 
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stitute the Troy pound, to TOOO graiixs Troy, which constitute the 
A.T0irdupois pound. That is, 

5760 grains Troy make 1 pound Troy. 
7000 gruns " «« 1 pound Avoirdapoifl. 

437^ grains " ** 1 ounce 

27ii grains " " 1 dram 

Obs. 1. The British Imperial Pound Avoirdupois is equal to 37*7274 cubw 
inches of distilled water, at the temperature of 63^ Fahrenheit, when the 
barometer stands at 30^. It is determined from the Imperial Troy pound, 
which contains 5760 grains, while the former contains 7000 grains. 

2. Since the Troy pound of the United States is identical with the Troy 
pound of England, the Avdrdupois pound of the former must he equal to that 
of the latter ; for hoth hear the same ratio to the Troy pound. But the Eng- 
lish avoirdupois pound is said to contain 27.7274 cu. in. of distilled water, 
while that of the United States, according to Mr. Hassler, contains 27.701554 
ea. in. This slight difference may he accounted for hy the fact that the for- 
mer was measured at the temperature of 62°, while the latter was measured 
at its maximum density, which is 39.83 degrees. 

3. The standard ofweighi adopted hy the State of New York, in 1827, is the 
afDoirdwpois poimd, whose magnitude is such that a cubic foot of distilled 
water, at the maximum density, in a vacuum, will weigh 62} pounds, or lObO 
oimces. 

Note. — Thtf term avovrdv/pois^ is thought hy some to be derived from the 
French avovr du poids^ a phrase signifying to have weight Others think it 
b from avoirs^ the ancient name of ^00^5 or ckaUds^ and poids signifying 
toeigkb in the Norman dialect.* 

1 

APOTHECARIES' WEIGHT. 

263* Apothecaries^ Weight is used by apothecaries and phy- 
sicians m mixing medicmes. 

20 grains (jgr.) make 1 scruple, marked 5c., or 9. 

3 scruples " 1 dram, " dr.^ or 3 . 

8 drams *' 1 ounce, " oz.^ or % . 

12 ounces " 1 pound, " lb. 

Obs. 1. The pound and ownce in this weight are the same, as the TVsy 
pound and ounce; the other denominations are different. 
S. Drugs and medicines are bought and sold by (vooi/rdupois wdght. 

OirBflT.^8S3. In what is Apothecaries* Weight i|sef|1 Seelts the Table 1 Ob*. To 
«dMt an the apothecaries* ounce and pound equal 1 Bum aie drags and medicines booghl 
aodlsoldl -' ^' 

• Prasldent John Qnlncy Adams on Weights and Msafons ; als<h Hind's AiithmittB. 



' 
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LONG MEASURE. 



254* Lcmg Measure is used in measuring distances where 
length only is considered, without regard to breadth or depth. 
It is frequently called linear or lineal measure. 



13 inches {in,) make 1 foot, 




marked 


fi- 


3 feet " lyard, 




K 


yd. 


5i yards, or 16} feet " 1 rod, perch, 


or pole, " 


r.orp, 


40 rods « 1 furlong, 




(( 


fwt. 


8 ftirlongs, or 330 rods " 1 mile, 




l< 


m. 


3 mfles " 1 league, 




IC 


I. 


eo geographical miles, or ( „ i decrree 
m statute miles { ^ ^^^^' 




(( 


deg, « 



360 degrees make a great circle, or the circumference of the earth. 

NoU,—^ inches make 1 hand ; 9 inches, 1 span ; 18 inches, 1 cubit ; 6 fiset 
1 fathom. 
In measuring roads and land, surveyors use a chain which is 4 rods long, and 

which is divided into 100 links. Hence, 35 hnks make 1 rod, and l^f^ inches 
make 1 link. This chain is conmionly ccdled Chi/n;Ur*s Chain^ from the nams 
of its inventor. 

Obs. 1. The inch is commonly divided either into eighths or tenths s some- 
times, however, it is divided into ttodfihs, which are called lines. Formerly 
the inch was divided into 3 barleycorns ; but the barleycorn is not employed as 
a measure at the present day. The term barleycorn^ is derived from a grain of 
barley, which was the original element of Linear Measure. 

3. The terms rod^ pole, and v^ch, from the French perche signifying a rod 
are each expressive of the instrument, which was originally used as a measuTO 
of this length. 

S55* The standard Unit of Length adopted by the Unite 
States, is the Yard of 3 feet, or 36 inches, and is identical with 
the British Imperial Yard. It is made of brass, at the temper- 
ature of 63° Fahrenheit, from the scale of eighty-two inches pre- 
pared by Troughton, a celebrated English artist, for the survey 
of the Coast of the United States. 

Obs. 1. The Imperial statidard yard of Great Britai/n hdetenxdned fiomtLa 
9enduhim which vibrates seconds in a vacuum, at the level of the sea, in 

QuBBT.— 854. In what is Long Measure nsedl What is Long Measure eometUnse 
called? Recite the Table 1 Obs. How are inches usaally divided? What is the 
origin of the measure called barleycorn ? Is this measure now used 1 855. What Is tlis 
standard unit of Length adopted by the United States 1 
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Greenwich or London. This pendulum is divided into 391393 equal paurts 
aid 360000 of these parts are declared, hy act of Purliament, to be the stand* 
aitl yard, at the temperature of 62<^ ; consequently, since the yard is divided 
into 36 inches, it follows that the length of a pendulum vibrating secoTidSj un- 
der these circumstances, is 39.1393 inches. 

The Enghsk yard is said to have been originally determined by the length 
of the arm of Henry I. King of England. 

2. The standard of linear measure adopted by the State of New York^ is 
the penduhim which vibrates seconds, in a vacuum, at CoKimbia College, in the 
«atj of New York, which is in the latitude of 40° 42', 43". The yard is de- 
dared to be " t g g g { } y of this pendulum ; hence, the length of the pendulum 
is 39.101688 inches, at the temperature o{2Q^. Should the standard yard 
ever be lost, it could be recovered by resorting to the preceding experiment 

CLOTH MEASURE. 

256* Cloth Measure is used in measuring cloth, lace, and oil 
kinds of goods, which are bought and sold by the yard. 



2| inches {in.) make 1 nedl, ' 


markec 


no. 


4 nails, or 9 in. ' 


' 1 quarter of a 


yard, « 


qr. 


4 quarters < 


* 1 yard. 




yd. 


3 quarters, or { of a yard * 


*■ 1 Flemish ell, 




Pl.e. 


5 quarters, or 1^ yard ■ * 


< 1 English ell, 




E.e. 


6 quarters, or 1^^ yard *■ 


' 1 French ell, 




F.e. 



Qbs. Cloth measure is a species of long measure. Cloth, laces, &c., are 
bought and sold by the lineopr yard, without regard to their width. 

SaUARE MEASURE. 

257* Square Measure is used in measuring surfaces, or 
things whose length and hreadik are considered without regard to 
height or depth ; as, land, fl..oring, plastering, (fee. 



144 square inches (sq. in 


•) 


make 1 square foot, 


marked 


sq.fi. 


9 square feet 




" 1 square yard, 


(C 


sq.yd. 


30i square yards, or i 
272^ square feet \ 




" 1 sq. rod, percL^ 


or pole, 


sq. r. 


40 square rods 




1 rood, 


u 


R. 


4 roods, or 160 square 


rods " 1 acre, 


u 


A. 


640 acres 




" 1 square mUe, 


tt 


M. 



QnifT.— 2S6. In what ia cloth measure used ? Repeat the Table. Oba. Of what Is 
elotk measure a species ? What is the kind of yard by which cloths, laces, dec , are boufht 
■■4 idd 1 457. In what is Square Measure used 1 Recite the Table. 



^ 
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Note. — 16 square rods make 1 square chain ; 10 square chains, or 100,009 
SQuare links, make an acre. Flooring, roofing, plasteiing, &c., are firequentlj 
estimated by the " square," which contains 100 square feet. 

A hide of land, which is spoken of by ancient writers, is 100 acres. 



9 sq.fi,zsil sq. yd. 



Ob8. 1. k square is a figure which has/mr equal sides, and all its anglet 
fight angles^ as seen in the diagram. Hence, 

A Square Inch is a square, whose sides are each a 
Itmar inch in length. 

A Square Foot is a square, whose ndes are each a 
jmem foot in length. 

A Square Yard is a square, whose sides are each a 
Uuear yard, or three linear feet in length, and con- 
tains 9 square feei^ as represented in the adjacent 
figure. 

2. Square measure is so called, because its meamring unit is a square. Hie 
standard of square measure is derived from the stcuidard linear measure. Hence, 

A unit of square measure is a square whose sides are respectively equal, in 
length, to the linear unit of the same name. 






















CUBIC MEASURE. 

258* CvJnc Measure is used in measuring solid bodies, <Nr 
things which have length, breadth, and thickness ; such as timber, 
stone, boxes of goods, the capacity of rooms, ships, <&^c. 



1728 cubic inches (cu. m.) make 1 cubic foot, 



27 cubic feet 
40 feet of round, or I 
50 ft. of hewn timber \ 
42 cubic feet 



16 cubic feet 

8 cord feet, or 
128 cubic feet 



I 



(C 



it 



tt 



u 



il 



1 cubic yard, 
1 ton, or load. 



marked cu.^ 
CM,, yd. 



u 



M 



{( 



1 ton of shipping, 

1 foot of wood, or ) ^ 



a cord foot, 
1 cord, 



cc 



T. 
T. 

cfi. 

C, 



A pile of wood 8 feet long, 4 feet wide, and 4 feet high, contains 1 «fnl 
For, 8X4X4:=128. 



QimwT.— Oi«. Whatisasqaaie? What ii> a sqiuoe inch 1 A square IboC 1 As^iais 
fAcd 1 SS8. la what Is Cubic Measure used Recite the Table. 
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Obs. 1. A Cube u a solid bod; boimdedtynx 
(fimiliilB. ItisatUn ra1]e<lB4(iiUibv>n. Hence 

A Ctiiie hah w a tube, each of nhow ridei 
■ d tquare inch, oh represented bj the Hdjoin- 
ii^ figure. 

A Cviv: F\xt is a calie, each of whiwe «dei 
m n sgiuire foot. 

S. CabicMeQEureisiocalled, because itstiMO.'- 
uriflg unit ia a cu^. It ii often called Saiid meoa- 
Bie. The atamJaid of cuMc measiua ia demed froio Ilia alaniilaTd hneal 

A HiH/ of euWc measure, therefore, is a mie whose wdes are respectiTelj 
tqMsi Ln length to the taiear unit of the same name, 

3. The ctii/ii ii/n, aometimee called a had, is chiefly used for estimating Ihs 
caitage and transportation of timber. Bj a Ion ot ratmd timber is meajit, 
•uch a quantity of timber in its rough or natural state, as when hewn, will 
make 40 cubic feet, and ia supposed to be equal in weight to 50 feet of hewn 

The cubic tan or load, ia by no means an accvnOt m mtiform stand- 
ard of estimating w«ght ; for, different kinds of timber, are of very diSeienl 
■legreea of density. But it is perhaps sufficiently accurate Ibr the pnrpmea to 
obich ii is applied. 

JVnte. — For an easy method of forming modeh of the C«lie and other regalar 
Sniitis, see Thoroson's Legendre's Gieometiy, p. 333. 

WINE MEASURE. 
259* Wine Measure is used in measunng wme, alcohol, mo- 
lasses, oil, and all other liquids except beer, ale, and mUk. 



4Bill.(yi.) mete 1 pint, m 


arkedfrf. 


2 |Nnts " 1 quart, 


" qt. 


4 quarts " I gallon. 


■' e-a. 


3lt gallons « 1 barrel, 


■• Aor.orMi. 


43 gallons " 1 tierce 




63 gallons, or 2 barrels " 1 hogshead, 


" hid. 




■■ pi. 


3 pipes " Itun, 




Obs. 1. In England, 10 gallons make I anker; 18 


gallons, 1 runlet; fl 


ierces or 84 gallons, 1 puncheon. 




a. Liquids are generally bought and sold bj the goJifli. 


oriUmidiviimUiaM 



cdImI Wbal l> a 
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the quart, pint, &c. Cider and a few cheap arti< les are bought and sold by 
the barrel. The capacities of cisterns, vats, &>c are sometimes estimated in 
hogsheads^ and the quotations or prices-current of oils in foreign mai^ets, am 
usually made in ivms. But the tierce, and the pipe or bvU are never used, as 
such, in business transactions; their contents are given in gallons, quarts, Ac. 

260* The standard Unit of Liquid Measure adopted by the 
Vnited States, is the Wiru Gallon of 231 cubic inches, which is 
equal to 58372.1 75^'. grains of distilled water, at the nnjYimiiin 
density, weighed in air at 30 inches barometer, or 8.339 lbs. 
avoirdupois, very nearly.* 

Obs. The British imperial standard meastire of capacity, both for N/fuidsand 
dry goods, is the imperial gaUon, which is equal to 10 pounds avoi ^mpois of 
distilled water, at 62<^ thermometer and 30 inches barometer, ah contains 
277.274 cubic inches. It is equal to 1.2 gal. wine measure U. S. 

BEER MEASURE. 
261* Beer Measure is used in measuring beer, ale, and milk. 

2 pints (I'to.) make 1 quart, marked ^. 

4 quarts " 1 gallon, 

36 gallons " 1 barrel, 

1} barrels, or 54 gallons " 1 hogshead, 

Obs. 1. In England, 9 gallons make 1 firkm ; 2 firkms, 1 kilderkin; 2 kil 
derkins, 1 barrel. 

2. The heer gallon contains 282 cubic inches, and is equal to 10.1799321 
pounds avoirdupois of distilled water, at the mcudmum density. In many places 
milk is measured by wine meemure. 

DRY MEASURE. 
86 2* Dry Measure is used in measuring grain, fruit, <fec. 



(i 


gal. 


<( 


bar.otbbL 


fC 


hhd. 



2 pints (j^-,) 


make 


1 quart, 


marked 


ql. 


8 quarts 


(1 


1 peck, 


f( 


pk. 


4 pecks, or 32 qts. 


(C 


1 bushel. 


f( 


bu. 


8 bushels 


It 


1 quarter, 


i( 


qr. 


32 bushels, or 4 qrs. 


11 


1 chaldron. 


cc 


ek. 



duBBT.— 260. What is the standard unit of Liquid Measure of tho t<aite< SCaiHt 
How many cubic inches in a wine gallon ? 261. Tn what is Beer Measure isei 1 Racily 
the Table. 363. In what is Dry Measure used 1 Repeat the Table. 

• Reports of the Secretary of the Treasury, Maroh, 1831, and June, '633. A so, SsMtal 
on Weights and Measures. 
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Ob8. In England flour is often sold by weight. A sack is equal to 280 
Ib<«., and contains about five imperial bushels. 

The fiiUowing denominations, are sometimes used, viz : 2 quarts make 1 
pjttle ; 2 bushels, 1 strike ; 2 strikes or 4 bu., 1 coom ; 2 cooms or 8 bu., 1 
quarter ; 5 quarters, 1 wey or load ; 2 loads, 1 last. 

In London 36 bushels of coal make a chaldron, but in New Castle 79| 
bushels are said to be allowed for a chaldron. But coal in England and in 
this country, is now usually bought and sold by weight. 

Nate. — WxTve^ Beer^ and Dry Measures are often called capacUv meaimret 
and are evidently a species of cvMc measure. 

263* The standard Unit of Dry Mea,sure adopted by th 
United States, is the Winchester Btishel, which is equal t; 
77.027413 pounds avoirdupois of distilled water, at the max 
imum density, weighed in air at 30 inches barometer, and contaim 
2150.4 cubic inches, nearly. 

The Winchester bushel is so called, because the standard meas 
ure was formerly kept at Winchester, England. By statute, it 'd 
an upright cylinder, 18-}- inches in diameter, and 8 inches deep. 

Obs. 1. The imperial bushel of Great Britain is equal to 80 lbs. avoirdupois 
of distilled water, at 62<> Fahrenheit, and 30 inches barometer, and contains 
2218.192 cubic inches; consequently, it is equal to 1.032 bushel U. S., nearly. 
It is an upright cylinder, whose internal diameter is 18.789 inches, and its 
depth 8 inches. 

The use of heaped measv/re was abolished by Act of Parliament, in 1835. 

2. The standard btiskel of the State of New York, is equal to 80 pounds 
avoirdupois of distilled water, at the maximum density, at the mean pressure 
of the atmosphere, and contains 2218.192 cubic inches.* 

It is customary, at the present day, to determine capacity measures by the 
weight of distilled water which they contain. This is evidently mf fe aoco- 
rate than the former method of measurement by cubic inches. 

3. In buying and selling grain, when no special agreement as to measure- 
ment or weight, is made by the parties, a bushel, in the State of New York, by 
Act of 1836, confiists of 60 lbs. of wheat, 56 lbs. rye or Indian com, 48 lbs. cf 
bariey, and 32 lbs. of oats. 

There are sitnilar statutes in most of the other States of the Union. This is 
the most impartial method by which the value of grain can be estimated. 

QtmsT.— ^983. What is the itandard unit of Dry Measure adopted by the Goveramentl 

* By the same Act it was declared, that the standard liquid gallcn should be 8 lbs., and 
Am staodard dry gallon 10 lbs. avoirdupois of distilled water, at its nuudmnm density 
Battkis pert of the statute was subsequently repealed, and the previous standaid |aUos 
In XbM oftde of the Secretary of State, was continued in use. 
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TIME. 

264* Time is naturally divided into days and years; the for- 
mer' are caused by the revolution of the Earth on its axis» the 
latter by its revolution round the sun. 



60 secondB ^see.) 


make 1 minute, marked mm. 


60 minutes 


" Ihour, " kr. 


24houn 


« Iday, « d. 


7 days 


" Iweek « wk. 


4 weeks 


" 1 lunar month, « mo. 


12 calendar months, or 


1 t ^^1 .».. ti ^^ 



The following are the names of the 12 calendar months into which diecivi 
€r legal year is divided, with the number of days in each. 



January, 


written 


(Jan.) 


the 


first 


month, 


has 


31 days. 


February, 


(C 


(Feb.) 


(( 


second 


11 


cc 


28 «« 


March, 


(( 


(Mar.) 


It 


third 


<( « 


cc 


31 «« 


April, 


I( 


(Apr.) 


u 


fnu/rth 


(1 


cc 


30 " 


May, 


(( 


(May) 


cc 


fifth 


u 


cc 


31 « 


June, 


l( 


(June) 


(( 


sixtk 


cc 


cc 


30 « 


July, 


C( 


(July) 


(1 


seventh 


cc 


cc 


31 " 


August, 


u 


(Aug.) 


IC 


eighth 


cc 


cc 


31 " 


September, 


(( 


(Sept.) 


(C 


ninth 


cc 


cc 


30 «« 


October, 


l< 


(Oct) 


c< 


tenth 


cc 


« 


31 « 


November, 


(( 


(Nov.) 


C( 


eleventh 


u 


cc 


30 «« 


December, 


u 


(Dec.) 


(( 


twelfth 


tt 


cc 


31 " 



The number of days m each month may be easily remembered tnan the fol- 
lowing lines: 

" Thirty days hath September, 
April, June, and November ; 
February twenty-ei^ht alone, 
All the rest have thirty-one ; 
Except in Leap year, then is the tune, 
When February has twenty-nine." 

Obs. 1. A Solar year is the exact time in which the earth revolves round 
the sun, and contains 365 days, 5 hours, 48 minutes, and 48 seconds. 

2. Since the civil year contains 365 days and 6 hours, (neariy,) it is {Jain 
lha« in four years a whole da/ will be gained, and therefore every fourth year 
must have 366 days. This day was originally added to the year, by repeating the 
sixth of the Calends of March i\ the Roman calendar, wbich corresponds with 



duBtTv— W4. low is time natural v divided ? Recite the Table. Obf What is a aolai 
fear 1 Row is leap year oeranionedX To which month is the odd day addedl 
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Che 24th of Februa/ry in ours. It wajs called the irUereclary daji ftom the 
Latiu vUercalOj to insert. 

The year in whch this day is added, is called Bissextile^ from the Latin Hs, 
PwicCf and sextilis^ the siocth. It is also called ** Leap Year" because it leaps 
OTcr a day more than a common year. 

3. The civil or legal year is often called the Mian year, from Julius Cesar 
emperor of Rome, who adapted the cal-endar or register of the civil year to 
the supposed length of the so^ year, oy adding 1 day to every four^ year. 

265* In process of time, as mathematical and astronomies 
Bdence advanced, it was found that the length of a solar yeai 
was only 365 d. 5 hrs. 48min. 48 sec, or II min. 12 sec. less 
than 365-}- days, which in 400 years amounted to about 3 days ; 
consequently, the Julian calendar was behind the solar time. 
Phis error at the time of Pope Gregory XIII., amounted to 10 
days, which he corrected in 1582 by suppressing 10 days in the 
month of October, the day after the 4th being called the 15th. 
Hence this calendar is sometimes called the Gregorian calendar. 

Obs. 1. This correction was not adopted in Englcmd till 1752^ when the 
error amounted to 11 days. By Act of Parliament ^ 11 days, after the 2d of 
September, were therefore omitted ; and the civil year by the same Act, was 
made to commence on the 1st of January, instead of the 25th of March, as it 
had done previously. 

2. Dates reckoned by the cUd method or Julian calendar, are called (Xd 
Style ; and those reckoned by the new method^ are called New Style, 

To change any date from Old to New Style^ we must add 1 1 days to it ; and 
if the given date in Old Style^ is between the 1st of January and the 25th of 
March, we must add 1 to the year in New Style. 

Russia still reckons dates according to Old Siyle. The difference now 
amounts to 12 days. 

266« To ascertain whether a year is Leap Year. 

Divide the given year hy 4, ana if there is no remainder, it is 
Leap year. The remainder, if any, slums how many years have 
elapsed since a Leap year occurred. Thus, dividing the year 1847 
by 4, the remainder is 3 ; hence it is 3 years since the last leap 
year, and the ensuing year will be leap year. 

Obs. 1. To this rule there is an exception. For, we have seen, that a solz} 
year is 11 min. and 12 sec. less than a Julian year, which is 365i days. Tnis 
trior, in 400 years, amounts to about 3 days ; consequently, if 1 day is added 

.— * -■ 

(luBST.— 266. How do yon ascert Mn whether a year is leap yearl 
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every fowth year , that ia, if we have 100 leap years in 400 years, according to 
the Julian calendar, the reckoning would fall 3 days behind the solar time. 
Thus, reckoning from the commencement of the Christian era, when it was 
January 1st, 401 by the Julian time, it was January 4th by the solar time. 

2. To remedy this error only 1 centennial year mfowrSa regarded a leap 
year ; or, which is the same in effect, whenever the ceiUemdal year, or the 
number expressing the centwry, is not divisible by 4, that year is not a leap 
year, while the other centennial years are. Thus, 17, 18, 19, denoting 1700, 
1800, and 1900, are not divisible by 4, consequently they are not leap yoan, 
though according to the rule above they would be ; on the other hand 16 and 
20, denoting 1600 and 2000, are divisible by 4, and are therefore leap years. 
There is still a slight error, but it is so small that in 5000 years it scarce^ 
amounts to a day. 

CIRCULAR MEASURE, OR MOTION. 

267* Circular Measure is applied to the divisions of the cir- 
cle, and is used in reckoning latitude and longitude, and the 
motion of the heavenly bodies. 



60 seconds ('') 


make I minute, 


marked 




60 minutes 
30 degrees 
12 signs, or 360^ 


. " 1 degree, 
" 1 sign, 
" 1 circle. 


u 
u 
u 


o 
s, 
e. 



This measure b often called Angular Measmef and is chiefly usee by 
astronomers, navigators, and surveyors. 

Obs. 1. The drcumference of every dp- 
cleis divided or supposed to be divided, 
into 360 equal parts, called degrees, as in 
the subjoined figure. ^ 

2. Since a degree is y}-y part of the ^ 
circumference of a circle, it is obvious that 
its length must depend on the nze of the 
circle. _ 

270O 

Note. — The division of the circumference of the circle into 36t equal parts, 
took its on gin from the length of the year, which, (in round numbers) wai 
supposed to contain 360 days, or 12 months of 30 days each. The 12 signs 




Q,DSBx —9fff. In what is Circular Measure used 1 Repeat the Table. Ote. How is Cbi 
dMumfeience of every circle divided ? On what does the length of a degree dapeadt 
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eoTTespiml to the 13 months. Th6 ^rm mimdes^ is from the Latin mirmuiMf 
which signifies a small part The term searnds^ is an abbreviated expression 
ibr second minutes, or minutes of the second order, 

268* Since the earth turns on its axis from west to east one^ 
in 24 hours, it evidently revolves 15° per hour ; or 1° in 4 min- 
utes, and 1' in 4 seconds of time. Hence, 

When the difference of longititde hetween two places is 1', the 
difference in the time, or the hour of tlie day at these two places, is 4 
teconds ; if tJie difference of longitude is l^,the difference of time is 
4 minutes ; if 2®, the difference of time is 8 minutes, dtc. 

Thus, when it is noon at London, in Philadelphia, which is about 
75° west from London, it is only 7 o'clock, A. M. For, if the 
earth revolves 1° in 4 minutes, to revolve 75°, it will require 76 
times as long, and 4x75=300 min., or 5 hours. 

Obs. 1. Since the earth revolves from west to east, it is manifest, that the 
time is earlier as we go eastward, and later as we go westward. 

2. This principle affords navigators and others a convenient and useftd 
method of ascertaining the differeTice of time between two places, when the 
difference of their longitvde is known ; also, for ascertaining the difference of 
longitude between two places, when the difference in their lime is known. 

MISCELLANEOUS TABLE. 

269* The following denominations no^ included in the pre- 
ceding Tables, are frequently used. 

12 units make 1 dozen, (doz.) 

12 dozen, or 144 " 1 gross. 

12 gross, or 1728 " 1 great gross. 

20 units << 1 score. 

56 pounds *^ 1 firkin of butter. 

100 pounds " 1 quintal of fish. 

30 gallons " 1 bar. of fish in Mass. 

200 lbs. of shad or salmon </ 1 bar. in N. Y. and Conn. 

196 pounds " ] bar. of flour. 

200 pounds " I bar. of pork. 

14 pounds of iron or lead " 1 stone. 

21 i stone " 1 pig. 

8 jHgs " 1 fother. 

IMe, — Formerly it was customary to allow 112 lbs. for a quintal. 

duBST.— 268. When the difference of longitnde between two places Is 1', what Is Iks 
JUbivDoe of time 1 Whei 1^, what is the difference of time 1 
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COMPOUND NUMBERS 



[Sect.' VIIL 



PAPER AND BOOKS. 

270* The terms folio, qtiarto, octavo, <fe3., applied to books, 
denote the nuniber of leaves into which a sheet of paper is 
folded. 



24 'sheets of paper 
20 quires 

2 reams 

5 bundles 



make 

u 
II 
II 



A sheet 
A sheet 
A sheet 
A sheet 
A sheet 



" four leaves 
" eight leaves 
" twelve leaves 
" eighteen leaves 
" thirty-six leaves 



(I 
II 
II 
II 
11 



I quire. 
1 ream. 
1 bundle. 
1 bale. 



A sheet folded in two leaves forms a. folio. 



a quarto^ or 4to. 
an octavo^ or 8vo. 
a duodecimo^ or 12mo. 
an 18mo. 
a 36mo. 



DIMENSIONS OF DIFFERENT KINDS OF ENGLISH PAPER. 



Pott, 

Small Post, 

Fool's Cap, 

Crown, 

Demy, 

Medium, 

Royal, 

Super Royal, 

Elephant, 

Double Crown, 

Imperial, 

Atlas, 

Columbier, 

Double Demy, 

Double Elephant, 

Antiquarian, 

Double Atlas, 

Emperor, 



WrUing, 

\b\ by 12i in. 
16i by 13| in. 
16} by 13J in. 

20 by 15J in. 
22^ by 17i in. 
24 by I9i m. 
27J by 19i in. 



30i by 22 in. 



Drawing, 
\b\ by 12| in. 

161 by I3i in. 
20 by 15 in. 
22 by 17 in. 

24 by 19i in. 
27i by 19i in. 
28 by 23 m. 

30i by 22 in. 
34 by 26i m. 
34i by 23^ in. 

40 by 261 in. 
52 by 31 in. 
55 by 3U in. 
68 by 48 in. 



PrirUing, 



20 by 15 in. 

23 by 18 in. 
26 by 20 in. 



30 by 20 m. 



38^ by 26 in. 



Note. — American paper is usually rather larger than English ^pei af l\^ 
same name. 



QuKST.— 970. What do the terais, folio, quarto, &c., denote, when applied to booki I 
What is a folio 1 A quarto 1 An octavo 1 A duodecimo 1 An ISno. 1 A aSma 1 



J 



1 
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FRENCH MONEY, WEIGHTS, AND MEASURES. 

271* The new, system of Money, Weights, and Measures of 
France^ adopted in 1795, was formed according to the decimal 
dotation. 

FRENCH MONBT. 

272* The Fr<mc is the unit money of the new system of 
French currency. It is a silver coin, consisting of -A pure Bil« 
rer, and iV of alloy. 

10 centiines make 1 declme. 

10 decimes <* 1 franc. 

NtiU, — The vahM of 2l franc by Act of Congress in 1843, is $.186. The 
M^ of the Ivtre toummSj the fonner unit of money, is $.185. 

FRENCH LINEAR MEASURE. 

273* The standard unit of the French Linear Measure, is 
Ihe Metre. Its length, according to the mean of the sevei*al com- 
parisons of Troughton, Nicollet and Hassler, is equal to 39.3809171 
En^sh, or United States inches. 

10 metres make 1 decameti'e = 32.817431 U. S. feet 

10 decametres " 1 hectometre = 328.17431 " " 

10 hectometres « 1 kilometre = 3281.7431 « " 

10 kilometres " 1 myriametre = 32817.431 « " 

Note. — 1. The standard by which the new I^Vench measwres of length are 
determined, is the quadrant of a meridian of the earth, or the terrestrial arc 
fiom the equator to the pole, in the meridian of Paris. The ten-miUionth[ part 
of this arc is called a metre, which is equal to 39.378 U. S. in., nearly. 

2. The Tnet^e is divided into 10 decimetres ; the decimetre into 10 centimetres ; 
the centimetre into 10 millimetres. 

3. The denominations of the old system of linear measure were the tolse, 
foot, inch, line, and point. 12 points =1 line; 12 line8=l inch; I2in.=l 
foot ; 6 ft.=l toise. The old French foot was equal to 1.066 U. S. feet. 

*. By a decree of 1812, the Toise, Aune, Foot, &c., are allowed to be useil, 
having the following ratios to the metre, viz: the tobe=2 metres; the foots 
i metre ; the inch=-^ metre ; the aune or ell=:l-J- metre ; the bushel::? | heo« 
tolitn. 
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FRENCH SQUARE MEASURE. 

27 4« The unit of French Superficial Measure, is the Ar^ 
whose sides are each a decametre in length ; consequently, it con- 
*-iins 100 squai^ metres, or 119.6648496 U. S. sq. yds. 

10 ares make 1 decare = 1196.648496 U. S. sq. yds. 

lOdecaies " 1 hectare =11966.48496 " '< 

10 hectares " 1 kilare = 119664.8496 " « 

lOkllares " 1 myriare =1196648.496 <* " 

Nate. — The are u divided into 10 declares; the declare into 10 centiares; 
the ceniiare into 10 miUiares. 

FRENCH CUBIC MEASURE. 

27 5* The unit of French Cubic Measure, is the Stere, which 
is a cubic metre, and is equal to 61074.1564445 cu. in. U. S 

10 decisteres make 1 stere = 35.34384 cu. ft. U. S. 
lOsteres '* ldecastere= 353.4384 " « 

FRENCH LIQUID AND DRY MEASURE. 

276* The unit of French Liquid and Dry Measures, is 
called the Litre, which is a cuJnc decimetre, and is equal to 
61.0741564445 cu. in. U. S., or 1.05756 qts. wine measure. 

10 litres make 1 decalitre = 2.6439 gals, wine meas. 
10 decalitres " I hectolitre = 26.439 " " « 
10 hectolitres « 1 kilolitre = 264.39 " " " 

Nate. — ^The litre is divided into 10 decilitres ; the decilitre into 10 centilitrai ; 
the centilitre into 10 millilitres. 

FRENCH WEIGHTS. 

277* The unit of French Weights, is the weight of a cubic 
centimetre of distilled water, at the maximum density, and is 
called the Gramme. It is equal to 15.433159 grains Troy. 

10 grammes make 1 decagramme = 154.33159 grs. Troy. 

10 decagrammes " 1 hectogramme = 1543.3159 " *' 

10 hectogrammes " 1 kilogramme = 15433.159 " « 

10 kilogrammes, " 1 myriagramme = 154331.59 ** <* 
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i4oie. — I. The gramvie is divided into 10 decigrammes, the devigramTM 
Inuf 10 centigrammes ; the cerUigramme into 10 milligrammes. 

t^. The denomination chiefly used in making out invoices of goods sold by 
weight, and in business transactions, is the kilogramme ^ which is equal to 1000 
grammes, or 2.21 lbs. avordupois, very nearly. 

3. In the old system of French weight, the Uvre-poids=2 marcs; the marc 
=8 onces ; the once=8 gros ; the gros=72 grains. The livre is equal to one- 
half the kilogramme. 

FRENCH CIRCULAR MEASURE. 

278* The circle is divided into 400 equal parts, called grades, 
and the quadrant into 100 grades. The grade is again divided 
into 100 equal parts, and each of these parts is subdivided into 
100 other equal parts, according to the centesimal scale. Hence, 

The seconde = .00009 English deg. 
The minute = .009 " " 

The grade = .9 " " 

Note. — The names of the denominations larger than the v/nil in the French 
Compound Numbers, are formed by prefixing to the name of the unit, the 
Greek words, deca, hecto^ kilo, and myria; those less than the unity are foimed 
by prefixing to the name of the unit, the Latin words, deciy centi, and mUli. 

279* Foreign Weights and Measures compared with those of 
the United States* 

^7nsUardam.--lQQ lbs. (1 centner)= 108.923 lbs.t ; 1 iast=85.25 bu. ; 1 ahm= 
41 gals.; 1 foot Amsterdam=ll-i- in.; 1 foot Antwerp=ll-J- in.; 1 ell Am- 
sterdam=2.26 ft.; 1 ell Brabant=2.3ft. ; 1 ell Hague=2.28 ft. 

Batavia. — 1 picul=l36 lbs. ; 1 kann=.39 gal. ; 1 ell=2.25 ft. 

Bengal. — 1 haut=l.5 ft.; 1 guz=3 ft.; 1 coss or mile=1.24 miles; 1 bazai 
maud=82.14 lbs. ; 1 factory maud=74.66 lbs. 

Bencoolen. — 1 bahar=560 lbs.; 1 bamboo=:l gal.; 1 coyang=8 gals. 

Bmnbay. — 1 maud=28 lbs. ; 1 covid=1.5 ft. ; 1 candy =25 bu. 

Bremen. — 1 pound=l.l lb.; 1 centner=ll61bs. ; 1 last=80.7 bu. ; lft,=ll|m 

Caiitoii, — 1 tael=li oz. ; 1 catty =1 J lbs. ; 1 picul=:133j lbs. ; 1 covid=14f in. 

DeivTnark. — 100 lbs. (1 centner)= 110.25 lbs.; 1 bbl. (toende)=3.95 bu.; 
] \iertel=2.04 gals.; 1 foot Copenhagen, or Rhinelan(f=il2| in. 

Florence and Lesrfurrn . — 1 00 lbs. ( 1 cantaro) = 74 .80 lbs . ; 1 moggio = 1 6.59 bu . ; 
1 barile=12.04gals. ; 1 palrao=9f in. 

• H'Culloch** Commercial Dictionary ; also Kelly's Universal Cambist. 
f The poun-ls in this and the following comparisons are avoirdupois. 
T.H. 8 



164 FOREIGN WEIGHTS, ETC. [SeCT. YIII. 

Oenoa, — 100 Fjs. (1 peso gro8so)=76} lbs. ; 1 peso sottile=69.89 lbs.; 1 aina 

=3.43 bu. ; 1 mezKarola=39.22 gals. ; 1 palmo=9^ in. 
Hamburg* — 1 foot=:] 1.3 in. ; 1 eU=:22.6 in. nearly; 1 ell Brabant=:27.6 in. ; 

1 mile=4.68 miles; 1 fa8s=:li^ bu.; 1 last=89.64 bu.; I a}un=38i gals. 
Japan, — 1 catti=1.3 lbs ; 1 picul=l30 lbs. ; 1 ichan=3| ft. ; 1 inc or tetamy 

=6^ ft. ; 1 balec=16i gals. 
Madras, — 1 covid=:=l| ft.; 1 catty=li lbs.; 1 picul=l33} lbs.; 1 maad= 

25 lbs.; 1 candy =500 lbs.; 1 garee=140bu. 
MaUa.'^l foot=10^ in. ; 100 lbs. (1 cantaro)= 174.5 lbs. ; 1 salma— 8.22 bn. 

Manilla, — 1 arroba=261bs. ; 1 picul=143 lbs. ; 1 palmo= 10.38 in. 

tfapUs. — 1 cantaro grosso= 196.5 lbs. ; 1 cantaro piocolo=106 lbs. ; 1 pabnoa 

10} in. ; 1 tomoIo=1.45 bu. ; 1 carro=52.24 bu. ; 1 carro of wine =264 gala. 
Nethtrlands.—l ell=3.28 ft.; 1 mudde=2.84 bu.; 1 kan litre=2.11 pinU; 

1 vat hectoIitre^26.42 gals. ; 1 pond kilogramme =2.21 lbs. 
Portugal.— 100 Ibs.=l0l.l9 lbs. ; 1 arroba=22.26 lbs. ; 1 quinta]=89.05 lbs. ; 

1 almude =4.37 gals.; 1 alquiere=4| bu. ; 1 moyo=23.03 bu.; 1 last=70 bo. ; 

1 pe or foot=12|- in. ; 1 mile=li mile. 
Prussia.—lOO lbs=103.11 lbs. ; 1 quintal (110 lbs.)=ll3.42 lbs. ; 1 eimar= 

18.14 gal; 1 scheffel=1.56 bu. ; 1 foot=1.03 ft.; 1 eU=2.l9 ft.; 1 mile= 

4.68 miles. 
Ro7ne.-—100 libras=74.77 lbs. ; 1 rubbio=9.36 bu. ; 1 barile=15.3l gals. ; 1 foot 

=11| in. ; 1 canna=6j ft. ; I mile=7-J fur. 

Ritssia.— 100 lb8.=90.26 lbs.; 1 berquit=36l.04 lbs.; 40 lbs. (1 pood)= 

36 lbs.; I vedro=3i gals. ; 1 chetwert=5.95 bu. ; 1 footPetersburg=l.l8ft.t; 

1 foot Moscow =1.1 ft.; \ arsheen=2i ft.; 1 mile (yerst)=5.3 fur. 
StcUy. — 100 lbs. (Iibra8)=70 lbs.; 1 cantaro grosso=192.5 lbs.; 1 cantaso 

8ottile=l75 lbs.; 1 salma generale=7.85 bu. ; 1 salma grosaa=9.77 bu. ; 

1 salma of wine=23.06 gals. ; 1 palmo=9i in. ; 1 canna=6i ft. 
Spain. — 1 arroba=25.36 lbs.; 1 quintal=101.44 lbs.; 1 arroba of wiDe= 

4i gals. ; 1 moyo=68 gals. ; 1 fanega =1.6bu.; 1 foot=ll.l28 in.; 1 vara= 

2.78 ft. ; 1 league (leagua)=4.3 m., nearly, 
fi^^^en.— 100 lbs. ( 'ictualie)=73.76 lbs.; 1 foot =11. 69 in. ; 1 eU=1.95ft.; 

\ mile=6.64m. ; 1 kann=7.42 bu. ; 1 last=75 bu.; 1 kann of wines 

e9.0agals. 
Smyma,^lOO lbs. (1 quintal) =129.48 lbs.; 1 oke=2.83 lbs.; qufflot:^ 

146 bu. ; 1 quillot of wine=l3.5 gals. ; 1 pic=2i ft. 
Trieste,— 100 lbs.=123.6 lbs.; 1 stajo=2i bu.; 1 oma, or eimer=:1494 gala.; 

lell(for8ilk)=2.1ft.; 1 ell (for wooUen)=2.2 ft. ; 1 foot Austrian= 1.037 ft.; 

1 mile Austrian=4.6 m. • 

Venice. — 100 lbs. (Ipesso grosso)=105.18 lbs. ; 1 peso sottile=64.42 lbs. ; 1 staj« 

=2.27 bu.; 1 moggio=9.08 bu. ; lanifora= 137 gals.; 1 fi)ot=l.l4ft.; IbraA- 

do (for silk)=24.8 in. ; 1 braccio (for woollen)=26.6 in. 

* New system of weights and measures adopted in 1843. 

t In measuring timber English feet and Inches are chiefly used throoghoat Russia. * 
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REDUCTION. 

280* The process of changing compound nrimbers from one 
denomination into another, without altering their value, is called 
Reduction. 

Ex, 1. Reduce £5, 2s. Id, and 3 far. to farthings. 

Analysis, — Since in £l there are 20s., in £6 there are 5 times 
as many, which is 100s., and 2, (the given shillings,) make 102s. 
Again, since there are 12d. in Is., in 102s. there aie 102 times 
as many, which is equal to 1224d., and 7 (the given pence) make 
123 Id. Finally, since in Id. there are 4 far., in 123 Id. there are 
1231 times as many, or 4924 far., and 3, (the given far.,) make 
492T far. Aiis, 4927 farthings. 

Operation, 

£ 8. d, far. We first reduce the given pounds to shil- 

5 2 7 3. lings, by multiplying them by 20, because 

20s. in £1. 20s. make £l. (Art. 247.) We next re- 

102 shillings. duce the shillings to pence, by raultiply- 

12d. in Is. ing them by 12, because 12d. make Is. Fi- 

1231 pence. nally, we reduce the pence to farthings by 

4 far in Id. multiplying them by 4, because 4 far. 

4927 far. Ans, make Id. 

Note. — I. In this example it is required to reduce higher denominations to 
lower ; as pounds to shillings, shillings to pence, &C. This is done by sttc- 
cessive multiplications, 

2. In 4927 farthings, how many pounds, shillings, and pence? 

Analysis, — Since 4 far. make Id., in 4927 farthings, there are 
as many pence as 4 is contained times in 4927, which is 123 Id., 
and 3 far. over. Again, since 12d. make Is., in 1231d. there are 
as many shillings as 12 is contained times in 1231, which is 
102s., and 7d. over. Finally, since 20s. make £l, in 102s. there 

UuKST. — 380. What is Reduction ? How are pounds reduced to shillings ? Why mul 
liply by 20 1 How are shillings reduced to i>ence ? Why ? How pence to farthings 1 Wbv 
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are as many pounds as 20 is contained times in 102, which js £5^ 
and 2s. over. Ana. £5, 2s. Yd. 3 far. 

Operation. We first reduce the given farthings 

4)4927 far. to pence, the next higher denomina- 

12)1 23 Id. 8 far. over. tion, by dividing them by 4, because 

20)1028. 7d. over. 4 far. make Id. (Art. 247.) Next we 

£6, 2s. over. reduce the pence to shillings by di- 

Ans. £5, 2s. 7d. 3. far. viding them by 12, because 12d. 

make 1 s. Finally, we reduce the shillings to pounds by dividing 

them by 20, because 20s. make £1. The last quotient with the 

several remainders, constitute the answer. 

Note, — % The last example is exactiy the reverse of the first ; that is, lowez 
denominations are reduced to higher, which is done by siuxessive divisions. 

28 !• From the preceding illustrations we derive the fol- 
lowing 

GENERAL RULE FOR REDUCTION. 

I. To reduce compound numbers to lower denominations. 

Multiply the highest denomination given, hy that number which 
it takes of the next lower denomination to make onb of this higher ; 
to the product, add the number expressed in this lower denomina- 
tion in the given example. Proceed in this manner with each 
successive denomination, till you come to the one required. 

II. To reduce compound numbers to higher denominations. 
Divide the given denomination hy that n imber which it takes of 

this denomination to make one of the next higher. Proceed in this 
manner toith each successive denomination, till you come to the cms 
t squired. The last quotient, with the feveral remainders, toill hs 
the answer sought. 

282* Proof. — Reverse the operation ; that is, reduce back the 
answer to the original denominations, and if the result corresponds 
with the numbers given., the work is right. 

Q.rK3T.— Hov^' are farthings reduced to pence 1 Why divide by 4 1 How reduce pence ' 

to shillings 1 Why ? How reduce shillings to pounds 1 Why 1 S81. How are compound 
numbers reduced to lower denominations ? How to h^hc r denominations 1 VH How 
is Keduction proved 1 
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Ob8. 1. Each remainder h of the same denomimUion as the diTidend ilrom 
which it arose. (Art. 113. Obs. 1.) 

2. Reducing compound numbers to Unoer denominations may, with propri- 
ety, be called Reduction by MuUiplication ; reducing them to higher denom- 
inations, Reduction by Division, The former is often called Reduction Da* 
vending! the latter, Redfuction Ascending, They mutually prove each othAir. 

EXAMPLES FOB PRACTICE. 

I. In 136 rods and 2 yards, hov many feet? 

Operation. Proof, 

rods. yds. 8 )2250 ft. 

2)136 2 6i)760yd8. 

6i yds. 1 r, 2 

682 11)1500 

68 136 r. 4 rem.~2 yards. 

fsO^yds. Now 136 r. 2 yds. is the 

3 ft. 1 yd. given number. 
2250 ft. Am. 

2. In £71, 13s. 6id., bow many farthings? 
8. In £90, 7s. 8d., how many farthings ? 

4. In £295, 18s. 3fd., how many farthingii? 

5. In 95 guineas, I7s. 9|d., how many farthings? 

6. How many pounds, shillings, &c., in 24651 farthings ? 

7. How many poimds, shillings, <fec., in 415739 farthings f 

8. How many guineas, &c., in 67256 pence ? 

9. In £36, 4s., how many six-pences ? 

10. In £75, 12s. Q^., how many three-pences ? 

II. Reduce 29 lbs. 7 oz. 3 pwts. to grains. 

12. Reduce 37 lbs. 6 oz. to pennyweights. 

13. Reduce 175 lbs. 4 oz. 5 pwts. 7 grs. to grains. - 

14. Reduce 12256 grs. to pounds, <Sec. 

15. Reduce 42672 pwts. to pounds, <fec. 

16. In 15 cwt. 3 qrs. 21 lbs., how many pounds? 

17. In 17 tons 12 cwt. 2 qrs., how many ounces? 



Qusrr.-^rift*. Of what denomloatloii Is each nmainder 1 What may radnelog eompouii 
Kumbeni fo lower denominatioiu be called 1 To higher denomlnatioiu 1 Which of the 
ftindanmntal rules is employed by the fanad t Which by the latter 1 
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18. In 52 tons 8 cwt., how many pounds ? 

19. In 140 tons, how many drams ? 

20. In 16256 ounces, how many hundred weight, &c.? 

21. In 267235 pounds, how many tons, <&c.? 

22. In 563728 drams, how many tons, pounds, dec. ? 

23. Reduce 95 pounds (apothecaries' weight) to drams. 

24. Reduce 130 pounds to scruples. 

25. Reduce 6237 drams (apothecaries' weight) to pounds, &f» 

26. Reduce 25463 scruples to ounces, &c. 

27. How many feet in 27 nules ? 

28. How many ioches in 45 leagues ? 

29. How many yards in 3000 miles ? 

30. In 290375 feet, how many miles? 

31. In 1875343 inches, how many leagues? 

32. In 15 m. 5 fur. 31 r., how many rods ? 

33. In 1081080 inches, how many miles, <fec. ? 

34. Hqw many feet in the circumference of the earth ? 

35. How many nails in 160 yards? 

36. How many quarters in 1000 English ells? 

37. In 102345 nails, how many yards, &c, ? 

38. In 223267 nails, how many French ells ? 

39. In 634 yards, 3 qrs., how many nails ? 

40. In 28 hhds. 15 gals, wine measure, how many quarts? 

41. In 5 pipes, 1 hhd., how many gallons ? 

42. In 3 tuns, 1 hhd. 10 gals., how many gills ? 

43. In 12256 pints, how many barrels, wine measure? 

44. In 475262 gills, how many pipes, <&c. ? 

45. In 50 hhds. 1 bbl. 10 gals., how many gills, wine measura • 

46. In 45 bbls., how many pints, beer measure ? 

47. How many barrels of beer in 25264 pints ? 

48. How many hogsheads of beer in 136256 quarts ? 

49. How many pints in 45 hhds. 10 gals, of beer ? 

50. In 15 bushels, 1 peck, how many quarts ? 

51. In 763 bushels, 3 pecks, how many quarts ? 

52. In 56 quarts, 5 bushels, how many pints ? 
63. In 45672 quarts, how many bushels, &c. ? 
54. In 260200 pints^, how many quarts ? 
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55. Reduce 25 days, 6 hours to minutes. 

56. Reduce 365 days, 6 hours to seconds. 

57. Reduce 847125 minutes to weeks. 
58 Reduce 5623480 seconds to days. 

59. How many seconds in a solar year ? 

60. How many seconds in 30 years, allowing 865 days 6 houn 
to a year? 

61. How many years of Sabbaths are there in 70 years ? 
63. In 110 degrees, 20 minutes, how many seconds? 

63. In 11 signs, 45 degrees, how many seconds? 

64. In 7654314 seconds, how many degrees? 

65. In 1000000000 mmutes, how many signs ? 

66. Reduce 1728 sq. rods, 23 yds. 5 feet to feet. 

67. Reduce 100 iicres, 37 rods to square feet. 

68. Reduce 832590 sq. rods to sq. inches. 

69. Reduce 25363896 sq. feet to acres, <fec. 

70. In 150 cubic feet, how many inches ? 

71. In 97 yds. 15 ft., how many cubic inches? 

72. In 49 cords, 23 feet, how many cubic inches ? 

73. In 84673 cubic inches, how many feet ? 

74. In 39216 cubic feet, how many cords? 

75. In 65 tons of round timber, how many cubic inches ? 

76. In 4562100 cubic inches, how many tons of hewn timber? 

APPLICATIONS OP REDUCTION. 

283* To reduce Troy to Avoirdupois weight. 

JF'irst reduce the given pounds, ounces, dtc, to grains ; then divid§ 
9ty the number of grains in a dram, and the quotient wUl be the on- 
noer in drams. (Art. 252.) 

Qb8. If the aa'iwer is required to be in pounds and a fraction of a j >up^ 
divide the grains 1)y 7000. 

Ex. 1. In 175 pounds Troy, how many poimds avoirdupois? 

5o?t£fo'on.— 175X12X20X24=1008000 grs., and 1008000 

fps.-r27ii=36864 drams, or 144 lbs. avoirdupois. Ans, 

" .1.11.. .1 II I I. ■ I ■ » 

QvisT.— 983. How it Troy wei(^t reduced to avtikti'upoia 1 
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2. In 700 lbs. Troy of silver, how many pounds avoirdupois? 

3. In 840 lbs. 6 oz. 10 pwts., bow many pounds, &c., avoirdu* 
pois? 

4. An apotbecary bougbt 1000 lbs. of opium by Troy weight, 
and sold it by avoirdupois : how many pounds did he lose ? 

5. A merchant bought 1500 pounds of lead Troy weight, and 
sold it by avoirdupois : how many pounds did he lose ? 

28 4« To reduce Avoirdupois to Troy weight. 

First reduce the given^pounds, ounces^ dke.y to drams, then muli^y 
hy the number of grcdiis in a dram, and the product wiU he the on- 
9U>er in grains. (Art. 252.) 

Obs. 1. When the given example contains pounds only, we may multiply 
them hy 7000, and the product will be grains. 

2. If the answer is required to be in iwmiMis and a fraction of a pound, di- 
vide the grains by 5760. 

6. In 32 lbs. avoirdupois, how many pounds Troy ? 

Solution, — 32 X 16 X 16X2*7^=224000 grs., and 224000 grs. 
=38 lbs. 10 oz. 13 pwts. 8 grs. Ans, 

7. In 48 lbs. avoirdupois, how many pounds Troy ? 

8. A merchant bought 100 lbs. 10 oz. of tea avoir.yand sold it 
by Troy weight : how many pounds did he gain ? 

9. A druggist bought 1260 lbs. of alum avoirdupois, and re- 
tailed it by Troy weight : how many more pounds did he seD 
than he bought ? 

285* The area of a floor, a piece of land, or any surface which 
has four sides and four right-angles, is found by multiplying it$ 
length and breadth together 

Note 1. The area of a figure is the superficial contents or space contained 
within the line or lines, by which the figure is bounded. It is reckoned in 
square inches, feet, yards, rods, &c. 

2. A figure which has four sides and four right-angles, like the foUowing 
diagram, is called a Rectangle or Parallelogram, 



QrB8T.— 284. How is avoirdupois weight redaced to Troy? 28S. How io yoa find 
the area or superficial contents of a surface having four sides and four right-oagleii * 
JVote. What is meant by the term area 1 How is it reckoned 1 What Is a figure waick 
tea four sides and four right-angles called 1 
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10. How many square yards of carpeting will it take to cover 
a room, 4 yards long and 3 yards wide ? 

Suggestion. — ^Let the given room be 
represented by the subjoined figure, the 
length of which is divided into 4 equal 
parts, and the breadth into 3 equal 
parta which we will call linear yards. 
Now it is plain that the room will con- 
tain as many square yards as there are 
squares in the given figure. But the 
numbe of squares in the figui-e is equal to the number of equal 
parts (linear yards) which its length contains, repeated as many 
times as there are equal parts (linear yards) in its breadth ; that 
is, it is equal to 4X3, or 12. Ans, 12 yds. 

11. How many sq. feet in a floor, 20 feet long, 18 feet wide ? 

12. How many acres in a field, 50 rods long, 45 rods wide ? 

13. How many square, yards in a ceiling, 35 feet long and 28 
feet wide ? 

14. How many acres in a farm, 420 rods long and 170 rods 

wide ? 

15. What is the area of a square field, whose sides are 80 rods 

in length ? 

16. How Inany yards of carpeting, a yard wide, will it take to 
cover a floor 18 feet square. 

17. How many yards of plastering are required to cover four 
sides of a room, 18 ft. long, 15 feet wide, and 9 ft. high? 

18. How many square yards of shingling will cover both sides 
of a roof, whose rafters are 20 feet, and whose ridge pole is 25 
feet long ? 

286* The cubical contents, or solidity of boxes of goods, 
piles of wood, &c., are foimd by multiplying the length, brecuith, 
and thickness together, * 

19. How many cubic feet in a box 6 feet long, 4 feet wide and 
8 feet deep ? 

Solution. — 5X4=20, and 20X3=60. Ans. 60 cu. ft. 



QoBBT.— {B6. How are the cubical contents of a box of goods, a pile of wood 
fovmdl 

8* 
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20. Hoiv many cubic feet in a llock of granite, 65 m. long, 43 
in. wide, and 36 in. thick ? 

21. How many cubic feet in a load of wood, 8 ft. long, 4-) ft. 
high, and 8^ ft. wide ? 

22. How many cords of wood in a pile, 46 ft. long, 16 ft. high, 
and 14|ff feet wide ? 

23. How many cubic feet in a vat, 12 ft. long, Sjt ft* wide, and 
1i ft. deep ? 

2 i. How many cubic feet in a bin, 12 ft. long, 9 ft. deep, and 7 
ft. wide ? 

25. How many cubic yards in a cellar, 18 ft. long, 12 ft. wide, 
and 9 ft. deep ? 

26. How many cubic feet in a stick of timber, 2 ft. square, and 
40 ft. long ? 

27. How many cubic feet in a cistern 15 ft. long, 12 ft. wide. 
And 10 ft. deep ? 

287* To reduce Cubic to Dry, or Liquid Measure. 

First reduce the given yards, feet, d:c., to cubic inches ; then 
divide by the numher of cubic inches in a gallon, or bushel, as 
the case may be, and the quotient will be the answer required 
(Arts. 260, 263.) 

28. In 10762 cubic feet, how many bushels ? 

Solution. — 10752 X 1728 = 18&79456 cubic inches ; and 
18579456-^2150-tV=8640 bushels. 

29. In 21504 cubic feet, how many bushels ? 

30. In 462 cubic feet, how many wine gallons ? 

31. In 1155 cubic feet and 33 inches, how many wine gallons ? 

32. In 846 cubic feet, how many beer gallons ? 

^3. In 1128 cubic feet and 141 in., how many beer gallons ? 

34. How many bushels wiU a bin contain, which is 5 ft. long, 
6 ft. wide, and 4 ft. deep ? 

35. How many bushels will a bin contain, which is 8 ft. long, 
4t ft. wide, and 3^ ft. deep ? 

QuBBT— 287. How redace cuMc to dry, or liquid meunre t 



* 
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S6. How many bushels will a bin contain, which is 14 ft. long, 
10 ft. 8 in. wide, and 6 ft. 8 in. deep ? 

87. How many wine gallons in a cistern, which is 6 ft. long^ 
5 ft. wide, and 4 feet deep ? 

38. How many barrels of water (wine meas.) will a cistern 
hold« which is 20 ft. long, 15 ft. wide, and 10ft. deep ? 

39. The distributing reservoir of the Croton Water Works in 
the City of "New York, is 436 ft. square and 40 feet h^h : how 
many hogsheads of water will it hold ? 

288* To reduce Dry, or liquid, to Cubic Measure. 

Mrst find the number of btiskels, if dry measure^ or ffcUlons, if 
liquid measure, in the given example ; then multiply by the fi«m- 
ber of cubic inches in a gallon, or bushel, as the case may be, and 
the product will be the answer required, (Art. 263.) 

40. How many cubic feet in a bin, which contains 100 bushels ? 

Solution. — 100 X 2160^ = 216040, and 216040 -r- 1728« 
IQ^-fflfg, or 1244- cubic feet. Ans, 

41. How many cubic feet in a lime Idln, which holds 100 
bushels ? 

42. How many cubic feet in the hold of a ship, which contains 
1000 bushels of grain? 

43. How many cubic feet in 1 hogshead, wine measure ? 

44. How many cubic feet in a cistern, which holds 60 barrels 
of water? 

46. How many cubic feet in a vat, which contains 100 hogs* 
heads wine measure ? 

289* To reduce Liquid to Dry Measure, or Dry to liquid 
Measure. 

First find ike cubic inches in the given example; then divid 
ihem by the number of cubic inches in a gallon, or bus\el, as the case 
fnay be, and the quotient will be the answer required. 

Qvi«r^-4nB. Htw radttca dry, or liquid measnra lo enb ie 1 980 How ndme llqptf 
i» Stf W MMv m ? Row dry to liquid maMort 1 
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46. In 40 gallons wine measure, how many bushels ? 
Solution, — 40X231=9240 cu. in., and 9240 cu. in.-T-2160A= 

4-Hi' bushels. Ans. 

47. In 6 hogsheads, 16 gallons, how many bushels ? 

48. In 5 bushels, how many gallons wine measure ? 

49. In 3200 quarts dry measure, how many hogsheads wine 
measure ? 

290. To reduce Wine ii Beer Measure, or Beer to Wine 
Measure. 

J^irst find the number of cubic inches in the the given example ; 
then divide them by the number of cvhic inches which it takes to 
maJce a gallon in the required measure, 

60. In 94 wine gallons, how many beer gallons ? 

Solution, — 94X231=21'714 cu. in., and 21714 cu.in.-T-282= 
77 gallons. Ans. 

51. In 1 hhd. wine measure, how many beer gallons ? 

52. A tavern-keeper bought 4 hhds. of cider wine measure, and 
retailed it by beer measure : how many gallons did he lose ? 

53. In 20 beer gallons, how many wine gallons ? 

64. A grocer bought 7238 gallons of milk beer measure, and 
retailed it by wine measure : how many gallons did he gain ? 

66. A druggist bought 10000 gallons of alcohol beer measure, 
and sold it by wine measure : how many gallons did he gain ? 

66. A grocer bought 65 hhds. 29 gals, and 2 quarts of milk by 
Deer measure, and sold it to his customers by wine measure : how 
many quarts more did he sell than he bought ? 

67. A liquor dealer bought 120 pipes of wine which his clerk 
retailed by beer measure : how many gallons more did he buy 
than he sold ? 

29 ] • Since the earth revolves on its axis 1° in four minutes, 

or 1' in 4 seconds of time, (Art. 268,) it is evident that longitude 

nay be reduced to tim£. That is, multiplying degrees of longi< 

tude by 4 reduces them to minutes of time, multiplying minutes 

of longitude by 4 reduces them to seconds of time, &c. 

QuiaT.— 290. How reduce wine to beer measure 1 How Joeer to wine 
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By reversing this process it is evident that time may he reduced 
io lonffitude. Thus, dividing seconds of time hy 4, will reduce 
them to minutes of longitude ; dividing minutes of time hy 4, will 
reduce them to degrees, <&c. Hence, 

202* To find the difference of time between two places from 
the difference of their longitude. 

Reduce the difference of longitude to minutes ; multiply them hy 4^ 
and the product will he the difference of time in seconds, which 
fiuiy he reduced to hours and minutes, 

Obs. When the difference of longitude consists oi degrees onhf^ we may mul- 
tiply them by 4, and the product will be the answer in mtmtto. 

68. The difference of longitude between New York and Cin- 
cinnati is 10° 26' : what is the difference in their time ? 

Soluti(m,—\0'' and 26'=626' ; (Art. 281;) now 626'X4= 
9504 seconds of time ; and 2504 sec. -r- 60=41 min. 44 sec. Ans, 

59. The difference of longitude between Albany and Boston is 
2** 9' : what is the difference in their time ? 

60. The difference of longitude between Albany and Detroit is 
9° 46' : what is the difference in their time ? 

61. The difference of longitude between New Haven and New 
Orleans is 17° 10' : what is the difference in their time? 

62. The difference of longitude between Charleston, S. C. and 
Mobile is 8° 27' : what is the difference in their time ? 

68. The difference of longitude between New York and Canton 
is 187° 3' : what is the difference in their time ? 

293* To find the difference of longitude between two places 
6tnn the difference in their time. 

Reduce the given difference of time to seconds ; divide them hy 4, 
and the quotient will he tlie difference of longitude in minutes, which 
may he reduced to degrees, (Art. 281.) 

Obs. When there are no seconds in the difference of time, we may diridt 
the minutes by 4, and the quotient will be the answer in degrees. 



Q;amrr. -992. How find the difference of time between two places from their difbi 
•nee of lomgitade ? 883. How find the difTexence of longitude from the diflbreaca of tisM 1 



176 BEDucTioN. [Sect. VUL 

64. A ubip sailed from Boston to Liverpool ; on the fourth day 
the mastor took an observation of the sun at noon, and found by 
his chronometer that it was 1 hr. 6 min. and 40 sec. earlier than 
the Boston time : how many degrees east of Boston was the ship ? 

Solution. — 1 hr. 5 m. 40 sec. =3940 sec, (Art. 281,) and 3940 
8ec.-r4=985'. The ship had therefore sailed 985' east, which 
b equal to 16^ 25'. Ans. 

65. The difference of time between Albany and Bu&lo is 19 
minutes : what is the difference of their longitude ? 

66. The difference of time between Richmond and New Orleana 
is 51 min. 4 sec. : what is the difference of their longitude? 

67. The difference of time between Boston and Cinmnnati ia 
53 min. 32 sec. : what is the difference of their longitude ? 

COMPOUND NUMBERS REDUCED TO FRACTIONS. 

2.94* That one concrete number may properly be said to be a 
part of another, the two numbers must necessarily express objects 
of the same kind, or objects which can be reduced to the same 
kind or denomination. Thus, 1 penny is tJt ^^ & pound, but 1 
penny cannot properly be said to be a part of a foot, or of a year ; 
for, feet and years cannot be reduced to pence. So, 1 orange is ^ 
of 5 oranges ; but 1 orange cannot be said to be i of 5 apples, or 
5 pumpkins; for apples and pumpkins cannot be reduced to 
oranges. 

Ex. 1. Reduce 2s. 7d. to the fraction of a pound. 

Analysis, — ^The object in this example is to find what part of 
1 pound, 2s. Yd. is equal to. To ascertain this, we must reduce 
both the given numbers to the same denomination, viz : penceu 
Now 2s. 7d.=31d., and £l=240i (Art. 281. 1.) The question, 
therefore, resolves itself into this : what part of 240 is 31 ? The 
aiAwer is ]^; consequently 2s. 7d. (3 Id.) is ^f^ of a pound. 
Hdnce, 
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^^29 5* To red a compound number to a common fraction, 
of a higher denomination. 

First reduce the given compound number to the lowest denominoi' 
turn mentioned for the numerator ; then reduce a unft of the de* 
ncmination of the required frcuctixm to the same denomination as the 
num£ratvr, and tlie result will he the denominator, (Art. 281.) 

Obs. 1 The given number, and that of which it b said to be & party must, 
in all cases, b&>reduced to the same denomination. (Art. 294.) 

2. When the given number contains but one denomination, it of coime re- 
f uiies no reduction. 

If the given number contains a fraction, the denominator of the fraction is 
the lowest denomination mentioned. Thus, in 6}s., the lowest denomination 
ia fourths of a shilling; in f-far., the lowest denomination is ^j(A^ of a farthing 

2. Reduce f of a penny to the fraction of a pound. 

Solution. — Since sevenths of a penny is the lowest and only 
denomination given, we simply reduce £1 to sevenths of a penny 
for the denominator. Now £l=240d., and 240d.X'^=1680. 
Ans, ^tAtt, or £rhr« Hence, 

296* To reduce a fraction of a lower denomination to aL 
equivalent fraction of a higher denomination. 

Meduce a unit of the denomination of the required fra>ction to 
the same denomination as the given fraction, and the result vnll he 
the denominator. 

Or, divide the given fraction hy the same numbers as in reducing 
whole compound numbers to higher denominations, (Art. 281. II.) 
Thus m the last example, fd.-M2=:-ft^s., (Art. 227,) and As.-r 

20=£r6\ir,=^TU. ^^• 

Obs. When factors common to the numerator^ and denominator occur thit 
4«p6ration may be shorteried by cancehng those factors. (Art. 221.) 

8. Reduce 4^ of a penny to the fraction of a pound. 

4 
Solution. — By the last article, . = the answer. 

^ 7X12X20 

4 4 1 

By Cancelation =- -__==£ — _. ^^j, 

^ 7X12X20 7X12X^0,5 420 ^^' 



QuisT.— 895. How is a compound namber roduced to a common fVac^n ? 906. How 
Is a ftnetion of a lower denomination redncal to the fraction of » b'fher * 
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4. Reduce 4|s. tc the fraction of a pound. Ans. .-CH> or J&Ar« 

5. Reduce 4s. 7d. to the fraction of a pound. 

6. Reduce 9d. 2^^ far. to the fraction of a pound. 
1, What part of £l is f of 1 penny ? 

8. What part of 1 lb. Troy is 1 ounces ? 

9, What part of 1 lb. Troy is 16 pwts. 3 grs ? 

10. What part of 1 lb. avoirdupois is 8 oz. and 12 drams? 
11« What part of 1 ton is 14 cwt. and 15 lbs? 

12. What part of 1 yd. is 2 ft. and 4 inches? 

13. What part of 1 mile is 82i rods ? 

14. What part of 1 acre is 46i rods? 

16. What part of 1 square rod is 63 square feet? 

16. Reduce f of 1 qt. to the fraction of a gallon. 

17. Reduce 1 gallons to the fraction of a hogshead. 

18. Reduce -f of 1 hour to the fraction of a day. 

19. Reduce ■{■ of 1 minute to the fraction of an hour. 

20. Reduce f of 1 second to the fraction of a week. 

21. What part of £3, 6s. 6d. Ifar. is £2, Is. 3d. ? 

Solution, — ^Reducing both numbers to farthings, £3, 6s 6d. Ifar. 
.=3145 far., and £2, Is. 3d.=1980 far. (Art. 295. Obs.' .) Non 
1980 is m% of 3145, which is equal to Hi- Ans. 

22. What part of £2 is 7s. 6d. ? 

23. What part of £7, 3s. is £3 ? 

24. What part of 2 bushels is 3 pecks ? 

25. What part of 10 bushels is 10 quarts? 

26. What part of 16 rods is 40 feet? 

27. What part of 3 weeks is 2 days and 7 hours ? 

28. What part of 2 hhfls. 10 gals, is 46 gals.? 

29. What part of 2 tons, 3 cwt. is 16 cwt. 65 lbs. ? 

30. What part of 1 ton is ^ lbs. 10 ounces ? 

31. What part of 90° is lo 16' 30" ? 

32. What part of 360° is 45° 15' 10'' ? 

33. What part of 3 lbs. Troy is 1 lb. 3 oz. ? 

34. What part of 25 lbs. Troy is 10 lbs. 7 oi. 10 pwts. ? 

35. What part of 1 acre is 40 rods ? 
36 What Dart of 5 acres is 14- acres ? 
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FRACTIONAL COMPOUND NUMBERS 

RBDUCBD TO WHOLE NUMBERS OF LOWER DENOMINATIONS. 

Ex. 1. Reduce -f of £l to shillings and pence. 

Analysis. — f of ls.=i of 5s. or -fs., consequently f of 20s. (£l) 
as 20 times as much, and fs. X 20=-H^s. or 12s. and f of a shilling. 

Reasoning as before, f of ld.=-| of 4d., or -Id., and ^ of 12d. 
(Is.) is 12 times as much ; but fd Xl2=^i^., or 6d. Therefore 
€^ — 12s. 6d. Ans. Hence, 

297 • To reduce fractional compound numbers to whole num- 
bers of lower denominations. 

J^irst reduce the given numerator to the next lower denomination ; 
then divide the product hy the denominator, and tite quotient wUl 
he an integer of the next lotver denomination, (Art. 281. I.) 

Proceed in like manner with the remainder, and the several quo- 
tients will he the whole numbers required, 

Ob8. This operation is the same in principle as reducing kign^r denomina 
tioiiB of whole numbers to lower, (Art 281. I.) Whenever the fraction be 
comes imjrofer^ it is reduced to a whole or mixed number. (Art 196.) 



2. Reduce 
8. Reduce 

4. Reduce 

5. Reduce 

6. Reduce 

7. Reduce 

8. Reduce 

9. Reduce 

10. Reduce 

11. Reduce 

12. Reduce 

13. Reduce 

14. Reduce 

15. Reduce 

16. Reduce 

17. Reduce 



•f- of £1 to shillings. Ans, 16s. 

f of £l to shillings and pence. 



*of 
iof 

4 of 

I of 
f of 
iof 
*of 
iof 
iof 
-I of 
iof 
fof 
iof 
fof 



s. to pence and farthings, 
lb. Troy to ounces, &c. * . 
ounce Troy to pennyweights, 
lb. avoirdupois to ounces, &o. 
cwt. to pounds, &c. 
ton to pounds, &c. 
yard to feet and inches, 
rod to feet and inches, 
mile to rods, feet, <&c. 
gallon wine measure to quarts, <&c. 
hogshead wine measure to gallons, &G. 
peck to quarts, &c. Ans, 6 qts. 1+ pts. 
bushel to quarts, <&c. 
hour to minutes and seconds. 



Qui ST.' -SOT. How ai« fiactianal compound numben raduced to whole 
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18 Ri.duce 1^ of 1 day to hours, <fec. 

19. Reduce -f of 1 minute to seconds. 

20. Reduce -^ of 1 degree to minutes, <&c. 

21. Reduce £rjjtvio the fraction of a penny. 

Solution. — ^We reduce the numerator to pence, the denomina- 
lion reqidred, and divide it by the denominator, as in the last 
article. Thus, 2X20X12=480; and 480-^'720=+^H^. There- 
fore dByfTj-=fMd. =4^1=1- or -Jd. Ans. Hence, 

398* To reduce a fraction of a higher denomination to an 
equivalent fraction of a loioer denomination. 

Reduce the given numerator to the denomination of the reqtured 
fraction, and place the result over the given denominator, 

Obs. 1. This process b the same in principle as to reduce a. whole ccmponnd 
t unber to a lower denomination. (Art. 281. I.) 

2. When factors common to the numerator and denominator cocur, the o^ 
9 "ttion may be shortened by canceling those factors. (Art. 221.) 

m, • +T, 1 ♦ 1 2X20X12 ^, 

Thus, m the last example, z— r =the answer. 

^ 720 

By Cancelation, z = — tt:i =id. Am. 

22. Reduce xhf. of £1 to the fraction of a penny. 

23. Reduce -g^r ^^ ^ 1^* avoirdupois to the fraction of an otmoe. 

24. Reduce tAt of 1 mile to the fraction of a rod. 

25. Reduce -H of a day to the fraction of an hour. 

26. Reduce -^ of 1 week to the fraction of 1 minute. 

27. Reduce -H of 1 yard to the fraction of a naU. 

28. Reduce -/ft of 1 bushel to the fraction of a quart. 

29. Reduce iVr of 1 hhd. wine measure to the fraction of a quart, 

80. Reduce -^ of 1 lb. Troy to the fraction of an ounce. 

81. Reduce -iWflr of 1 pound Troy to the fraction of a pwt. 

32. Reduce -^ of an acre to the fraction of a rod. 

33. Reduce -rtr of a square yard to the fraction of a foot. 

34. Reduce jfj^ of a degree to the fraction of a second. 

QxiKarj—SSB. How \m a fraction of a higher denominatioB rsdaced to the ftaclliHi at • 
Aivrer deaominattoii 1 
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ADDITION OF COMPOUND NUMBERS. 

299. The process of adding numbers of different dtnomi- 
nations; is called Compound Addition. 

1. What is the sum of £6, lis. 6d. 1 far. ; £4, 9s. Bd. 2 far. ; 
-€3, 12s 8d. 3 far. ; and £8, 6s. 9d. 1 far. ? 

Operation, Haying placed the farthings under fai-* 

£ s. d. far, things, the pence under pence, <Sz;c., v»^ 

% '11 ' 5 " 1 add the column of farthings together, as 

4 9 ' 6 ' 2 in simple addition, and find the sum is 7, 

8 " 12 ' 8 3 which is equal to Id. and 3 far. over. 

a ^^ 6 ^^ 9 ^^ 1 Set the 3 far. under the column of far- 

23 " " 5 " 3 Ans, things, and carry the Id. to the column 

of pence. The sum of the pence is 29, which is equal to 2s. and 

5d. over. Place the 5d. under the column of pence, and cany 

the 2s. to the column of shillings. The sum of the sliillings is 

40, which is equal to £2, and nothing over. Write a cipher under 

the column of shillings, and carry the £2 to the column of pounds. 

The sum of the pounds is 23. Ans. £23, Os. 5d« 3 far. 

300* Hence, we derive the following general 

RULE FOR ADDING COMPOUND NUMBERS. 

1. Write the nurnbers so that the same denominations shall stated 
ynder each other. 

* II. Beginning with the lowest denomination, find the sum of each 
column separately, and divide it hy that number which it requires 
of the column added, to make onb of the next higher denonunation^ 
Set the remainder under the column added, and carry the quoticfki 
to the next column, 

III. Proceed in this manner with all the other denominations 
except the highest, whose entire sum is set down. 

Proof. — The proof is the same as in Simple Addition. (Art. 55. 

Obs. 1. Fractional compound numben should be reduced to whole num 
ben of lower denominations, then added as above. (Art l66.) 

Qdbit.— SIK). What is Compound Addition 1 300. How do yoa write compound nomben 
fbr addition 1 Which denomination do you add Arstl When the sum of any coliUMi la 
what Is to be dene with it 1 What is done with the last column 1 
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2. Compound Addi ion is the same in principle as Simple Addition. 
In the latter, it is true, wo uniformly cany the tens^ and in the former we cany 
for diJereTU numbers ; yet in each we always cany for that number which it 
takes of the order or denomination we are adding to make one in the nen 
higher order or denomination. 





2. 






3. 






4. 
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s. 


d. 


£ 


5. 


d. 


£ 


*. d. far. 


16 


8 


9 


26 


17 


11 


68 


11 10 3 
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6 


30 


12 


10 


10 


9 6 


25 


6 


8 


13 


16 
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43 


ID 11 2 


50 





11 Ans. 


35 


16 


9 


66 


14 8 1 



5. A farmer sold to one customer 3 toDS, 5 cwt. 17 lbs. 13 ob 
of hay; to another, 4 tons, 7 cwt. 36 lbs. 12 oz.; to another, 

1 ton, 15 cwt. 63 lbs. 7 oz. : how much hay did he sell to all ? 

6. What is the sum of 16 tons, 6 cwt. 45 lbs. 6 oz. ; 3 tons, 
17 cwt. 80 lbs. 6 oz. ; 26 tons, 31 lbs. 7 oz. 1 

7. What is the sum of 21 lbs. 7 oz. 12 pwts. 10 grs. ; 28 lbs. 
6 oz. 8 pwts. 7 grs. ; 7 lbs. 6 pwts. 15 grs. ; 41 lbs. 6 oz. 20 grs. ; 
9 lbs. 7 grs. ? 

8. What is the sum of 16 lbs. 3 oz. 6 pwts. 19 grs. ; 100 lbs. 
8 oz. 16 pwts. ; 97 lbs. 6 oz. 10 grs. ; 115 lbs. 9 oz. ? 

9. Add together 19 rods, 12 ft. 8 in.; 64 rods, 13 ft. 3 in.; 
28 rods, 10 ft. 6 in. ; 60 rods, 9 ft. 11 in. 

10. Add together 6 leagues, 2 m. 4 fur. 7 rods, 4 yds. ; IQ 
leagues, 2 m. 3 fur. 21 rods, 3 yds. ; 85 leagues, 6 fur. 10 rods, 

2 yds. 1 ft. 

11. Add together 19 yds. 3 qrs. 3 na. ; 21 yds. 2 qrs. 1 na. , 
42 yds. 1 qr. 2 na. ; 30 yds. 3 qrs. 2 na. 

12. Add together 65 yds. 3 qrs. 1 na. ; 81 yds. 2 qrs. 2 na; 
100 yds. 3 qrs. 1 na. ; 95 yds. 1 qr. 1 na. ; 16 yds. 3 na. ; 28 
yds. 2 qrs. 

13. Add together 17 A. 26 r. 29 sq. ft. ; 49 A. 16 r 4 sq. ft.; 
62 A. 29 r. 31 sq. ft. ; 10 A. 45 r. 16 sq. ft. 

14. Add together 100 A. 3 R. 12 r. ; 116 A. 2 R. 20 r. ; 160 
A. 1 R. 15 r. ; 91 A. 2 R. 26 r. 

QuBiT.— 01 1. Does Compound Addition dUEbx from simplA Addidon t 
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15. One room in a house contains 16 sq. yds. 6 ft. *I in. of plas- 
tering; another 10 yds. 7 ft. 30 in. ; another 9 yds. 6 ft. 25 in.; 
another 7 yds. 5 ft. 68 in. : how much plastering is there in all 
of them ? 

16. A merchant hought one cask of oil containing 73 gals. 3 
qts. ; another 60 gals. 2 qts. ; another 40 gals. 1 qt. ; another 65 
^als. 2 qts. : how much oil did he buy ? 

17. Wliat is the sum of 20 hhds. 41 gals. 3 qts. 2 pts. 3 gi. ; 
SI hhds 20 gals. 1 qt. 1 pt. 3 gi. ; 48 hhds. 19 gals. 2 qts. 1 pt. 

2 gi. ; 81 hhds. 40 gals. 1 gi. ? 

18. What is the sum of 10 wks. 5 d. 12 hrs. 40 min. ; 21 wks. 

3 d. 9 hrs. 15 min. ; 40 wks. 4 d. 17 hrs. 30 min. ; 42 wks. Id.? 

19. What is the sum of 40 bu. 3i pks. 4 qts. ; 63 bu. 2-J pks. 
5 qts. ; 80 bu. 71 pks. 1 qt. ; 45 bu. 2 pks. 3 qts. ; 90 bu. 1 pk. ? 

20. What is the sum of 7 qrs. 6 bu. 1 pk. 3 qts. ; 27 qrg. 
« bu. 6 qts. ; 34 qrs. 1 bu. 6 qts. ; 65 qrs. 6 bu. 3 qts. ? 

SUBTRACTION OP COMPOUND NUMBERS. 

301* The process of finding the difference heiween nUmhers of 
different denominations, is called Compound Subtraction. 

1. From £36, 17s. 6d. 3 far., subtract £16, 9s. 8d. 2 far. 

Operation. Having placed the less number under 

£ 8. d. far. the greater, with farthings under far- 

35 " 17 '' 6 " 3 things, pence under pence, <fec., we sub- 

16 " 9 ' 8 " 2 tract 2 far. from 3 far., and set the 

19 " 7 '' 10 " 1 Ans, remainder 1 far. under the column of 

farthings. But 8d. cannot be taken from 
6d. ; we therefore borrow 1 from the next higher denomination, 
which is shillings; and Is. or 12d. added to the 6d. make 18d. 
Now 8d. from 18d. leaves lOd. Since we borrowed, we must 
carry 1 to the next denomination in the lower number, as in sim- 
ple subtraction. (Art. 72.) 1 added to 9 makes 10; and 10 from 
17, leaves 7. Finally, 16 from 85, leaves 19. 

Ans. £19, 7s. lOd. 1 fai. 



QUKST.—SOl. What is Compound Subtraction? 
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302. Hence, we derive the following general 

RULE FOR SUBTRACTING COMPOUND NUMBERS. 

1. Write the less number under the greater, so thai the same de» 
nominations mxiy stand under each otlier. 

II. Beginning with the lowest denomination, subtract the num- 
ber in each denomination of the lower line from the number abom 

t, and set the remainder below. 

III. When a number in any denomination of the lower line is 
larger than the number above it, borrow one of the next higher de- 
nomination and add it to the number in the upper line. Subtract 
as before, and carry 1 to the next denomination in the lower line, as 
in subtraction of simple numbers. (Art. 72.) 

Proof. — The proof is the same as in Simple Subtraction. 

Obs. 1. Practiorud compound numbers should be reduced to whole numben 
of lower denominations, then subtracted as above. (Art. 166.) 

2. Compound Subtraction is the same in principle as Simple Subtrae- 
tion. In both cases, when the number in the lower line is larger Uian that 
above it, we borrow as many units as it takes of the order or denomination 'vire 
are subtracting to make (me of the next higher order or denomination, and in 
both, we carry 1 to the next figure in the lower number. 

2. From £48, iVs. 6d. 2 far., take £39, 14s. 9d. 3 far. 

3. From £160+, 6is. 3id., take £100i, 8s. 

4. From £1000, take £600, 6s. 7d. 2 far. 

5. From 16 cwt. 3 qrs. 15 lbs., take 8 cwt. 2 qrs. 8 lbs. 6 oz. 

6. From 85 tons 16 cwt. 39 lbs., take 61 tons 14 cwt. 68 lbs. 

7. Subtract 69 m. 41 r. 12 ft. from 89 m. 10 r. 14 ft. 

8. Subtract 17 1. 2 m. 3 fur. 4 r. 4 ft. from 19 I. 1 m. 2 fur. 15 r. 

9. Subtract 49 bu. 3 pks. 6 qts. from 85 bu. 2 pks. 4 qts. 

10. Subtract 95 qrs. 4 bu. 3 pks. from 115 qrs. 3 bu. 1 pk. 

11. Subtract 29 yds. 2 qrs. 3 na. from 85 yds. 1 qr. 2 na. 

12. Subtract 55 yds. 2 qrs. 1 na. from 100 yds. 

13. Subtract 75 gals. 3 qts. 1 pt. from 82 gals. 2 qts. 



UuKST.— 302. How do you write compound numbers for subtraction 1 Where oepn to 
subtract? When the number in the lower line is larger than that nbove it, what is tn b« 
done 7 Ohs. Does Compound Subtraction difier from Simple Subtraction 1 
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15. A man having 140 A. 17 r. of land, sold 64 A. 68 r. : how 
much had he left ? 

16. Two men having bought 465 A. 48 r. of land, one of them 
wished to take 230 A. : how much would the other have ? 

17. A farmer having 144 cords, 65 ft. of wood, sold 87 c. 93 ft. : 
how much had he left ? 

18. In a certain village there are two public cisterns ; one con- 
tains 446 cu. ft. 69 in., the other 785 cu. ft. 95 in. : what is the 
lifFerence in their capacity ? 

19. The latitude of the Cape of Good Hope is 30° 65' 15' 
and that of Cape Horn, 65° 58' 30" : what is their difference ? 

20. The latitude of the Straits of Gibraltar is 36° 6' 30", and 
*hat of the North Cape, 71° 10' : required their difference. 

21. The longitude of New York is 74° 1', and that of Cincin 
^ti 84° 27' : required their difference. 

22. From 160 yrs. 11 mo. 2 wks. 5 ds. 16 hrs. 30 min. 40 sec, 
take 106 yrs. 8 mo. 3 wks. 6 ds. 13 hrs. 45 min. 34 sec. 

'23. What is the time from Feb. 22d, 1845, to May 21st, 1847 ? 

Operation. May is the 6th month, and Feb. the 2d. 

yr. mo, rf. Since 22 days cannot be taken from 2 1 d., we 

/847 " 6 " 21 borrow 1 mo. or 30 d. ; then say 22 from 51 

1845 " 2 " 22 leaves 29. 1 to carry to 2 makes 3, and 3 

Ans, 2 " 2 " 29 from 6 leaves 2. 6 from 7 leaves 2. Hence, 

303* To find the time between two dates. 

Wnte tHe earlier date under the later, placing the years on the 
left, the number of the month next, and tJte day of the month on the 
right, and subtract as before. (Art. 302.) 

Obs. 1. The number of the month is easily determined 3y reckoning firom 
January, the 1st month, February the 2d, &c. (Art. 264.) 

2. In finding the time between two dates, and in casting interest, 30 dayt 
are considered a month, and 12 months a year. 

3. Instead of setting down the ordiTuiL Tminber of the month, as in the 
volution above, some prefer to write the number of whxile months that have 

CuBST.— 303. How do yon find the time between two dates ? Ohs In finding time be 
tween two dates, and in casting interest, how many days are considered a month * 
ly mcmtha a year 1 
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elafised in the given year. E. g., if the date is Feb. 33(1, 1845, they would 
wnto 1 in the place of months ; because, it is said, 2 whole months have not 
elapMd in the year 1845. But it may be doubted whether this method would 
not lead to frequent mistakes. 

Betfides, it may be urged with equal reason, that 1 ought to be deducted 
from the day of the month, and 1 from the year; for neither 22 whole days^ nor 
1845 whole years had elapsed at the time of the date, but the 22d day and the 
1845th year were then passing. In this way, the subject, which in itself is 
■mple, becomes intricate and perplexing. 

24. General Washington was born Feb. 22d, 1732, and died 
Dec. 14th, 1799 : how old was he ? 

25. -The Independence of the United States was declared, July 
4th, 1776 : bow long is it since ? 

26. A note was given Aug. 26th, 1840, and paid Feb. 6ih, 
1842 : bow long did it run ? 

27. The United States Exploring Expedition sailed from Norfolk 
on the 1 8th of Aug., 1838, and returned to New York on the lOtb 
of June, 1842 : how long was the voyage ? 

COMPOUND MULTIPLICATION. 

304* The process of multiplying numbers of different denom^ 
(nations, is called Compound Multiplication. 

Ex. 1. What will 6 cows cost, at £5, 2s. 7-Jd. apiece ? 

Analysis. — Since 1 cow costs £5, Operation. 

2s. 7fd., 6 cows will cost 6 times as £ s, d. far, 

much. Beginning with the lowest 6 " 2 " 7 " 3 

denomination, 6 times 3 far. are 18 far., 6 

equal to 4d. and 2 far. over. Set the 30 " 15 " 10 " 2 Ans. 
2 far. under the denomination multi- 
plied and carry the 4d. to the next product. 6 times 7d. are 4 2d. 
and 4d. make 46d., equal to 3s. and lOd. Set the lOd. tmder the 
pence, and carry the 3s. to the next product. 6 times 2s. are 12s 
and 3s. make 15s. As the product 15s. does not make one in the 
next denomination, we set it under the column multiplied. Fi- 
nally, 6 times £5. are £30. The answer is £30, 16s. lO^d. 



QuBKT.— 304. What is Compound Multiplication 1 
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305* Hence, we deduce the following generui 

RULE FOR MULTIPLYING COMPOUIND NUMBERS. 

Multiply each denomination separately y beginning with tlie Imoest, 
and divide each proditct by that number which it takes of the denom- 
imation multiplied, to make one of the next higher ; set down the 
iremadnder, and carry the quotiertt to the next product, as in addition 
^^ compound numbers, (Art 300.) 

Obs. t. When the multiplier is a composite number, it is advisable to multi- 
ply first by one factor and that product by the other. (Art. 97.) 

2. Compound Multiplication is the same in principle as Simple Multiplica- 
tion. In each we carry for that Tvwmber which it takes of the order or denom- 
ination we are multiplying, to make one of the next higher order or denomi 
nation. 

2. What will ^28 horses cost, at £21, 8s. 7id. apiece? 

Operation. 
£ 8. d. far, 
21 // 3 // 7 // 1 We multiply by the factors of 28, 

7 which are 7 and 4, and set down each 

148 " b" 2 " Z result as above. 

4_ 

693 " " 11 " Ans, 

8. What cost 7 acres of land, at £35, 6s. 7d. per acre ? 

4. What cost 18 barrels of flour, at £l, 6s. SJd. per barrel? 

5. A man bought 15 loads of hay, each weighing 1 T. 270-5 lb*. : 
what was the weight of the whole ? 

6. Multiply 16 tons, 3 cwt. lOi lbs. by 25. 

7. Multiply 12 lbs. 3 oz. 16 pwts. by 56. 

8. If 1 dollar weighs 17 pwts. 4^^ grs., how much will 06 dol- 
lars weigh ? 

9. Multiply 48 hhds. 15 gals. 2 qts. 1 pt. by 63. 
10. Multiply bQ pipes, 1 hhd. 23 gals, by 100. 

QuBST. — ^305. Where do you begin to multiply a compound number 1 What Is doiM 
with eaeh product ? Oha. When the multiplier is a compo«'|te number, how procMd 1 
Doe* It difier (Srom Simple Multiplication t 
T.H. 9 
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11. Bought 72 pieces of cl:tli, each containing 82i yards! 
how much did they all contain ? 

12. If 1 cloak requires 10 yds. 3 qrs., how much will 500 
cloaks require ? 

13. Multiply 175 miles, 7 fur. 18 rods by 84. 

14. Multiply 40 leagues, 2 m. 5 fur. 15 r. by 50. 

15. Multiply 149 bu. 12qts. by 60. 

16. Multiply 26 qrs. 7 bu. 3 pks. 5 qts. by 110. 

17. Multiply 160 acres, 66 rods by 52. 

18. Multiply 310 acres, 3 roods, 3 rods by 81. 

19. Multiply 265 cu. ft. 10 in. by 93. 

20. Multiply 148 cords, 29-iV *'t- by 650. 

21. Multiply 366 d. 5 hrs. 48 min. 48 sec. by 35. 

22. Multiply 70 yrs. 6 mo. 3 wks. 5 d. by 17. 

23. Multiply 76° 40' 21" by 210. 

24. If a ship sails 3° 24' 10" per day, how far will she saA iu 
60 days ? 

25. If 1 acre produce 45 bu. 26 qts., how much will 100 acn s 
produce ? 

26. K 1 barrel of flour requires 4 bu. 3 pks. 5 qts. of wheat, 
how much will 500 barrels require ? 

27. What cost a chest of tea containing 17 lbs., at 6s. lO^d. per 
pound? 

28. What is the duty on 1000 gals, of brandy, at 138. 7d. per 
gallon? 

29. What is the duty on 10560 lbs. of sugar, at 6d. 3 {at. per 
pound? 

80. What is the duty on 1600 yards of broadcloth, at 6s. 9{d. 
per yd. ? 

31. If 1 load of wood measures 117 ft. 110 in., how much will 
40 loads of the same size measure ? 

32. If 1 quarter of beef weighs 216 lbs. 7 oz., how much will 
4 quarters weigh ? 

33. If 1 bushel of salt weighs 72 lbs. 10 oz., how much will 
850 bushels weigh ? 

84. If 1 cask of oil ccntams 86 gals. 2 qts. 1 pt.» hor much wiL 
100 casks of the same size oontidn ? 
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COMPOUND DIVISION. 

306* The process of dividing numbers of different denomina* 
ii<m8, is called Compound Division. 

Ex. 1. Divide £25, 3s. 4d. 2 far. by 6. 

Operzticn. Begiiming with the pounds, we find 

£ « a far, 6 is contained in £25, 4 times and 1 

6)25 " 3 " 4 " 2 over. Set the 4 under the pounds, 

4 ' 3 " 10 " 3 Ans, and reduce the remainder £1 to shil- 
lings, which added to the 3s. make 
23s. 6 in 23s. 3 times and 6s. over. Set the 3 under the shil- 
lings, and reduce the remainder 5s. to pence, which added to the 
4d. make .C4d. 6 in 64d., 10 times and 4d. over. Set the 10 
under the pence, reduce the 4d. to farthings, and divide as before. 
Ans. £4, 3s. lOd. 3 far. 

307. Hence, we deduce the following general 

RULE FOR DIVIDING COMPOUND NUMBERb. 

Begin with the highest denomination, and divide each separately. 
Reduce tJve remainder, if any, to the next lower denomination, to 
which odd the number of that denomination contained in the given 
example, and divide the sum as before. Proceed in this manner 
through all the denominations. 

Obs. 1. Each partial quotient will be of the same denonunation, as that part 
Af the dividend from which it arose. 

2. When the divisor exceeds 12, and is a composite number, it is advisable 
to divide first by one factor and that quotient by the other. (Art. 129.) If the 
divisor exceeds 13, but is not a composite number, long division may be em- 
ployed. (Art. 120. II.) 

3. Compound Division is the same in principle, as Simple Division. Pre- 
Jixing the remainder to the next figure of the dividend in simple division, ii 
the same as redvcing it to the next lower order or denomination, and adding 
the next figure to it. 

QiTisT. — ^306. What is Compound Division ? 307. Where do you begin to divide a com- 
pound nomber ? What is done with ttje remainder 1 Obs. Of what denomination is each 
portial quotient ? When the divisor is a composite number, how proceed 1 Does It dlflir i 
(Ww Simple Divisioo 1 
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2. A man wished to divide 75 cwt. 2 qrs. 10 lbs. of beef e^uallj 
among 35 families : how much could he give to each ? 

Operation, 
cwt. qrs, lbs. We divide by the factors of 36, which 

Y)75 " 2 " 10 are 7 and 5, and set down each result as 

5) 10 " 3 *rf above. 

2 " " 16 Ans. 

9, Divide 312 lbs. 9 oz. 18 pwts. by 43. 

Ans, 7 lbs. 3 oz, 6 pwta. 

4. Divide 410 lbs. 4 oz. 5 pwts. 6 grs. by 8. 

5. Divide 786 bu. 18 qts. by 26. 

6. A farmer raised 1000 bu. 3 pks. 16 qts. of wheat on 40 
acres : how milch was that per acre ? 

7. A man bought 10 horses for £200, 16s. : how much did he 
give apiece ? 

8. Divide £87, 10s. 7id. by 18. 

9. A merchant tailor put 216 yds. 3 qrs. of cloth into 20 
cloaks : how much cloth did each cloak contain ? 

10. Divide 500 yds. 3 qrs. 2 na. by 64. 

11. A man traveled 1000 miles in 12 days: at what rate did 
he travel per day ? 

12. Divide 1500 m. 2 fur. 30 r. 12 ft. by 7. 

13. Divide 120 gals. 3 qts. 1 pt. by 72. 

14. Divide 400 hhds. 10 gak. 2 qts. 1 pt. by 9. 

15. Divide 365 d. 10 hr. 40 min. by 15. 

16. Divide 111 yrs. 20 d. 13 hrs. 25 min. 10 sec. by 11. 

17. Divide 45° 17' 10" by 25. 

18. Divide 65 signs 12° 47' by 41. 

19. Divide 164 cords, 30 ft. by 17. 

20. Divide 410 cords, 10 ft. 21 in. by 61. 

21. If a chest of tea weighing 96 pounds cost £33, what wiH 
I poimd cost? 

22. If the duty on a pipe of wine is £50, Os. 6d., what is the 
duty per gallon ? 

23. If a person spends £200 a year, what are his expenses per 
day? 
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SECTION IX. 

DECIMAL FRACTIONS. 

308* factions which decrease in a tenfold ratio, or which 
irress simply tenths, hundredths, thousandths, <&c., are called Deoi- 
UAL Fractions. 

They arise from dividing a unit into ten equal parts, then di- 
viding each of these parts into ten other equal parts, and so on. 
Thus, if a unit is divided into 10 equal parts, 1 of those parts is 
called a tenth, (Art. 178.) If a tenth is di\ddednnto 10 equal 
parts, 1 of those parts will be a hundredth; for, iV-rlO=T4T« 
If a hundredth is divided into 10 equal parts, 1 of the parts will 
be a thousandth ; for, -rhr"r"lQ= i Ao » <fec. (Art. 227.) 

Obs. f^ractions of this class are called decimalSf because they regularly lUf 
crease in a tenfold ratio, (Art. 37. Obs. 2.) 

Decimal fractions are said to have been invented by Lord Napier, in 1G03. 

309* £ac]» order of whole numbers, we have seen, increases 
in value from units towards the left in a tenfold ratio ; and, con- 
Tersely, each order must decrease from left to right in the same 
ratio, till we come to units' place again. (Art. 37.) 

310* By extending this scale of notation below units towards 
the right hand, it is manifest that the first place on the right of 
units, will be ten times less in value than units^ place ; that the 
second will be ten times less than the first ; the third ten times 
less than the second, (fee. 

Thus we have a series of orders below units, which decrease in 
a tenfold ratio, and exactly correspond in value with tenths, hun- 
dredtJis, thousandths, <fec. (Art. 308.) 

QrBST.—aOS. What are Decimal Fractions 1 From what do they arise 9 Oh». Why 
called decimals? 309. In what manner do whole numliers Increase and decrease 1 
310. By extending this scale below nnits; what would be the value of the first place oa 
the right of units 1 The second 1 The third 1 With what do these orden ccowpond hi 
value 1 
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311* Decimal Frwtixms are commonly expressed by writing 
the numemtor with a point ( . ) before it. 

The point placed before decimals is called the Decimal Pointy 
or Separatrix, Its object is to distinguish the fractional parts 
from whole numbers. 

If the numerator does not contain so many figures as there are 
ciphers in the denominator, the deficiency must be supplied by 
prefixing ciphers to it. For example, iV is written thus .1 ; tV 
thus .2 ; -ftr thus .3 ; &c. -rir is written thus .01, putting the 
1 in hundredths' place ; tSt thus .05 ; &c. That is, tenths are 
written in the first place on the right of units ; hundredths in the 
second place ; thousandths in the third place, &c. 

312* The denominator of a decimal Jraction is always 1 toith 
as many ciphers annexed to it, a^ there are figures in the given nu- 
merator, (Art. 308.) 

3 1 3« The names of the different orders of decimals, or places 
below imits, may be easily learned from the following 

DECIMAL TABLE. 




P* -5 
•3 .1 




^ if 

•^ 5 j» >5 Q J» 5 ^ ,« S § 
756423.267145986274 




314* It will be seen from this table that the value of each 
figure in decimals, as well as in whole numbers, depends upon the 
pUuce it occupies, reckoning from units. Thus, if a figure stands 
in the first place on the right of units, it expresses tenths ; if in 

C^UBBT.— 311. How are decimal fractions expressed 1 What is the point placed before 
decimals called 1 313. What is the denominalhr of a decimal fhtction 1 313. Repeal 
the Decimal TaUe, beginning units, tenths. Ace. 314. Upon what does the Taloe cif ii d»- 
«iii»l depend 1 
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ihe second, hundredths, &c. ; each successive place or order to- 
wards the right, decreasing in value in a tenfold ratio. Hence, 

315* Each removed of a decimal figure one place from uniU 
towards the right, diminishes its value ten times, 

J^refixing a cipher, therefore, to a decimal diminishes its value 
ten tim^s; for, it removes the decimal one place farther from units' 

place. Thus, .4=-^-; but.04=TtTr; and .004=TVjnr> <fec. ; for 
Uie denominator to a decimal fraction is 1 with as many ciphers 
Annexe J to it, as there are figures in the numerator. (Art. 312.) 

Annexing ciphers to decimals does not alter their value ; for» 
each significant figure continues to occupy the same place from 
units as before. Thus, .5=1^ ; so .60=-Aflr> or ■ft* by dividing the 
numerator and denominator by 10 ; (Art. 191,) and .500=-A/W» 
or tV, <kc. 

Qbs. 1. It flhoiild be remembered that the v/nit^ place is always the ngh$ 
Hand place of a whole number. The effect of annexing and prefixing ctphen 
to decimals, it will be pe'rceired, is the reverse of annexing and prefixing them 
ta whole nambers. (Art. 98.) 

2. A whole number and a dedmal, written together, is called a mixed mumr 
ber. (Art. 183.) 

316* To read decimal fractions. 

Beginning at the left hand, read the figures as if they were whole 
numbers, and to the last one add the name of its order. ThuB» 

read Y tenths. 

** 36 hundredths. 

'' 475 thousandths. 

^ 6342 ten thousandths. 

" 57834 hundred thousandths. 

" 284648 millionths. 

" 8913629 ten millionths. 

Ob8. In reading decimals as well as whole numbers, the fmtfo' place should 
always be made the starting point. It is advisable for the learner to apply to 

ClinEST.--3t5. What is the eflbct of removing a decimal one place towards the right 1 
What then is the effect of prefijdng ciphers to decimals 1 What, of annexing them I 
Oft*. Which is the units* place 1 What is a whole number and a decimal written to* 
gatlMr, called 1 316. How are decimals read 1 Obt. In readfaig decimals, wha shank m 
thfS starting poind 
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.36 


M 


.475 


«4 


.6342 


M 


.67834 


M 


.284648 


4i 


.8913620 
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evexy figure ihe name of its order, or the place which it dccupies, before at- 
tempting to read them. Beginning at the units' place, he should proceed tow- 
ards the right, thus — units, tenths, hundredths, thousandths, &c., pointing tc 
each figure as he pronounces the name of its order. In this way he will be 
able to read decimals with as much ease as he can whole numbers. 

Bead tke following numbers : 



(1.) 


(2.) 


(3.) 


(4.) 


.32 


.46274 


42.068 


2.463126 


.246 


.03687 


17.401 


6.004634 


.3624 


.00368 


23.07 


1.100492 


.82344 


.00046 


81.4389 


9.000028 


.13236 


.00009 


90.0104 


8.001249 


(6.) 


(6.) 


(^0 


(8.) 


12.683 


6.00754 


4.306702 


9.2000076 


20.064 


3.0468 


0.007006 


8.0403842 


36.0072 


2.306843 


1.13004 


0.0000008 


67.4008 


1.710386 


9.203167 


4.3008004 



Note. — Sometimes we pronoimce the word decimal when we come to the 
separatrix, and then read the figures as if they were whole numbers; or, 
sunply repeat them one af^r another. Thus, 125.427 is read, one hundred 
twenty-five, decimal four hundred twenty-seven ; or, one hundred twenty-fivw, 
decimal four, two, seven. 

Write the fractional part of the following numbers in decimals • 

(9.) (10.) (11.) (12.) 

25t^ 4TtTr 43TWaV S ft'eW A 

30ft% 6i^Jft 13 ioiofl S iofliflflf 

72TVb 1-Ahs 4lTWTr 9 iVoWoVr 



13. Write 9 tenths ; 25 hundredths ; 46 thousandths, 

14. Write 6 hundredths; 7 thousandths; 132 ten thousandths^ 
16. Write 462 thousandths ; 2891 ten thousandths. 

16. Write 25 hundred thousandths ; 25 millionths. 

17. Write 1637246 ten millionths; 65 hundred millionths. 

18. Write 71 thousandths; 7 millionths. 

19. Write 23 hundredths; 19 ten thousandths. 

20. Write 261 hundred thousandths; 66 hundredths ; 121 
lionths ; 761 triUionths. 



dussT.— iJVM«. What other method of reading decimals is mtnt'ioiMdf 
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5 



317* Decimal Fractions, it will be perceived, differ from 
Common Fractions both in their origin and in the manner of eX" 
pressing them. 

Common Fractions arise from dividing a unit into any number 
of eqtuil parts ; consequently, the denominator may be any number 
tDJiatever. (Art. 182.) Decimals arise from dividing a unit into 
ten rgual parts, then subdividing each of those parts into ten other 
fqt^ul parts, and so on ; consequently, the denominator is always 
10. 100, 1000, (fee. (Arts. 308, 312.) 

Again, Common Fractions are expressed by writing the numer^ 
utor over the denominator; Decimals are expressed by writing 
the numerator only, with a point before it, while the denominator 
h understood. (Arts. 1 82, 3 1 1 .) 

318* Decimals are added, subtracted, multiplied, and divided, 
In the same manner as whole numbers. 

Ob8. The only thing with which the learner is likely to find any difficulty, 
18 painiing off the answer. To this part of the operation he should give par- 
ticular attention. 

ADDITION OP DECIMAL FRACTIONS. 

319. Ex. 1. What is the sum 28.35; 345.329; 668.5; and 
6.485 ? 

Operation. Write the units under units, tenths under 

28.35 tenths, hundredths under hundredths, <fec. ; 

345.329 then, beginning at the right hand or lowest 

568.5 order, proceed thus: 5 thousandths and 9 

6.485 thousandths are 14 thousandths. Write the 

948.664 Ans, 4 under the column added, and carrying the 1 

to the next column, proceed through all the 
orders in the same manner as in simple addition. (Art. 54.) Fi- 
nally, place the decimal point in the amount directly under that 
HI the numbers added. 



QvnT.— 317. How do decimals differ ftom common fractions 1 From what do eommoa 
ftsetlons ailse 7 From what do decimals arise 1 How are common fkaetionB ezpiwaed t 
Bow are decimals 1 

9* 
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320* Hence, we deduce the following general 

RULE FOR ADDITION OF DECIMALS. 

Write he numbers so that the same orders may stand under each 
other f placing units under units, tenths under tenths, hundredths 
under hundredths, <ftc. Begin at the right hand or lowest order, 
and proceed in all respects as in adding whole numbers, (Art. 54.) 

From the right hand of the amount, point off as mang figures 
/or decimals as are eqtial to the greatest number of decimal pUices 
in either of the given numbers. 

Proof. — Addition of Decimals is proved in the same mxinner as 
Simple Addition. (Art. 55.) 

Note. — The decimal point in the answer will always fall directly under the 
decimal points in the given numbers. 

EXAMPLES. 

2. What is the sum of 25.1 ; 8.389 ; 23.056? Ans. 67.145. 

3. What is the sum of 36.258 ; 2.0675 ; 382.45 ; and 7.3984 ? 

4. What is the sum of 32.764; 5.78 ; 16.0037 ; and 49.3046 ? 

5. What is the sum of 1.03041; 6.578034; 2.4178; and 
4.72103? 

6. Add together 4.25 ; 6.293 ; 4.612 ; 38.07 ; 2.056 ; 3.248 ; 
and 1.62. 

7. Add together 35.7603 ; 47.0076; 129.03; 100.007; and 
iO.32. 

8. Add together 467.3004; 28.78249; 1.29468 ; and 3.78241 

9. Add together 21.6434 ; 800.7 ; 29.461 ; 1.7506 ; and 3.45 

10. Add together 46.001; 163.4234; 20.3045; 634.2104 
and 234.90213. 

11. Add together 293.0072 ; 89.00301; 29.84567; 924.00369 
and 72.39602. 

12. Add together 1.721341; 8.620047; 51.720345; 2.684 
and 62.304607. 

13. Add together 1.293062; 3.00042 ; 9.7003146; 3.600426 
7.0040031 ; and 8.7200489. 



JL 



QuKST.— 320. How are decimals added ? How point off the answer 1 How is 
of decimals proTed 1 
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14. Add together 394.61; 81.028; 3624.8103; 640.208; 
6291.802; 721.004; and 3920.304. 

15. Add together 25 hundredths, 8 tenths, 65 thousandths, 
16 hundredths, 142 thousandths, and 39 hundredths. 

16. Add together 9 tenths, 92 hundredths, 162 thousandthi^ 
489 thousandths, and 92 millionths. 

17. Add together 45 thousandths, 1752 millionths, 624 ten 
millionths, and 24368 millionths. 

18. Add together 29 hundredths, 7 millionths, 62 thousandths, 
and 12567 ten millionths. 

19. Add together 95 thousandths, 61 millionths, 6 tenths, 11 
hundredths, and 265 himdred thousandths. 

20. Add together 1 tenth, 2 hundredths, 16 thousandths, 7 
millionths, 26 thousandths, 95 ten milUonths, and 7 ten thou- 
sandths. 

21. Add together 96 hundred thousandths, 92 millionths, 25 
hundredths, 45 thousandths, and 7 tenths. 

22. Add together 85 thousandths, 17 hundredths, 36 ten thou- 
sandths, 58 millionths, 363 hundred thousandths, 185 millionths, 
and 673 ten thousandths. 



SUBTRACTION OF DECIMAL FRACTIONS. 

321. Ex. 1. From 425.684 subtract 216.96. 

Operation, Having written the less nimiber under the 

425.684 greater, so that units may stand under units, 

216.96 tenths under tenths, (fee., we proceed exactly 

208.724. Am. as in subtraction of whole numbers. (Art. 72.) 

Thus thousandths from 4 thousandths leaves 
4 thousandths. Write the 4 in the thousandths' place. As the 
next figure in the lower line is larger than the one above it, 
we borrow 10. Now 9 from 16 leaves 7 ; set the 7 under th 
column and carry 1 to the next figure. (Art. 72.) Proceed in the 
same manner with the other figures in the lower number. Finally, 
place the decimal point in the remainder directly imder that b 
the given number. 
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322* Hence, we deduce the following general 

RULE FOR SUBTRACTION OP DECIMALS. 

Write the less number under the greater, with units under fw^. 
tenths under tenths, hundredths under hundredths, tkc, Svhtn%ct 
as in whole numbers, and point off the answer as in addition of 
decimals, (Art. 320.) 

Proof. — Subtraction of Decimals is proved in the sam>e mamMft 
us Simple Subtraction. (Art. 73.) 

Note. — When there aie blank places on the right hand of the upper ni9-i* 
ber, they may be supplied by ciphers without altering the value of the decimal. 
(Art. 315.) 

EXAMPLES. 

2. From 456.0546 take 364.3123. ^9W. 01.7423. 

3. From 1460.39 take 32.756218. 

4. From 21.67 take .682349. 

6. From 81.6823401 take 9.163. 

6. From 100.536 take 19.36723. 

7. From .076345 take .009623478. 

8. From 1 take .99. 

9. From 10 take .000001. 

10. From 65.00001 take .9682347. 

11. From 24681 take .87623. 

12. What is the difference between 25 and .25 ? 

13. What is the difference between 3.29 and .999 ? 

14. What is the difference between 10 and .0000001 ? 

15. What is the difference between 9 and 9.99999 ? 

16. What is the difference between 4636 and .4654 ? 

17. What is the difference between 25.6050 and 567.392? 

18. What is the difference between 76.2784 and 29.84234? 

19. What is the difference between .0000001 and .0601 ? 

20. What is the difference between .0000004 and .00004 ? 

21. What is the difference between 32 and .00032 ? 



QvBST — 32S. How are decimals subtracted 1 How fH>liit off tbe answer 1 ihjm Is i 
mcHoB of dedmals proved 1 
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22. ^liat is the diflference between .00046 and 46 ? 

23. What is the diflference between .00000099 and 99 ? 

24. From 1 thousandth take 1 millionth. 

25. From 7 hundred take 1 hundredths. 

26. From 29 thousand take 92 thousandths. 

27. From 256 millions take 256 thousandths. 

28. From 46 hundredths take 46 thousandths. 

29. From 95 thousandths take 999 ten thousandths. 

30. From 1 billionth take 1 triUionth. 

31. From 2874 millionths take 211 billionths. 

32. From 6231 himdred thousandths take 154 millionths. 

33. From 7213 ten thousandths take 431 hundred thousandths. 

34. From 8436 hundred millionths take 426 ten billionths. 



MULTIPLICATION OP DECIMALS. 

323* Ex. 1. If a man can reap .96 of an acre in a day, how 
much can he reap in .6 of a day ? 

Analysis. — Since he can reap 96 himdredths of an acre in a 
whole day, in 6 tenths of a day he can reap 6 tenths as much. 
But multiplying by a fraction we have seen, is taking a part of the 
multiplicand as many times as there are like parts of a unit in the 
multiplier. (Art. 210.) Hence, multiplying by .6, which is equal 
to -flf or -J-, is taking half of the multiplicand once, Now .96, or 
iWr-r2=^. (Art. 227.) But -^=.48. (Art. 311.) 

Operation. We multiply as in whole numbers, and pointing 

.96 off as many decimals in the product as there are 

.6 decimal figures in both factors, we have 480. But 

.480 Ans. ciphers placed on the right of decimals do not 

affect their value ; the may therefore be omitted, 

and we have .48 for the answer. 

(2.) (3.) (4.) 

Multiply 26.38 360.085 6843.02 

By .42 .0043 6.6 

10.6696~ Ans. 1.6483666 Ans. 44479.630 An» 
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;• From the preceding illustrations we deduce tlie follow- 
ing general 

RULE FOR MULTIPLICATION OF DECIMALS. 

Multiply as in whole numbers, and point off as tnany figures 
from the right of the product for decimals, as there aire decimal 
places both in the multiplier and multiplicand. 

If the product does not contain so many figures as there or 
decimcUs in both factors, supply the deficiency by prefixing ciphers. 

Proof. — Multiplication of Decimals is proved in the same ifum- 
per as Simple Multiplication, 

Ob8. The reason for pointing off as many decimal places in the producl as 
there are decimals in both factors, may be illustrated thus : 

Suppose it is required to multiply .25 by .5. Supplying the denominators 
M=^fih, and .5=^. (Art. 313.) Now ^X'fn=-Wff^ (Art. 315.) But 
1^3^=. 185 ; (Art. 311 ;) that is, the product of .25 X -5, contains just as many 
decimals as the factors themselves. In like manner it may be shown that the 
product of any two or more decimal numbera, must contain as many dedmal 
figures as there are places of decimals in the given factors. 

EXAMPLES. 

Ex. 1. In 1 rod there are 16.5 feet: how many feet are there 
in 41.3 rods? 

2. In 1 degree there are 69.5 statute miles : how many miles 
are there in 360 degrees ? 

3. In 1 barrel there are 31.5 gallons : how many gallons in 
65.25 barrels ? 

4. In 1 inch there are 2.25 nails : how many nails are there m 
60.5 inches ? 

5. In 1 square rod there are 30.25 square y^rds : how many 
square yards are there in 26.05 rods ? 

6. In one square rod there are 272.25 sqiuire feet : how many 
square feet are there in 160 rods ? 



QuKST.— 3S4«.How are decUnab muItipUed together 1 How do yoa point off ths 
netl When the prodoet does not contain so many figores as there ara dednials hi boA 
%elan, what is lo be done 1 How Is multipUeatioa of dedmab proved? 
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7. How many square rods are there in a field 60.5 rods long 
«nd 40.75 rods wide ? ' 

Multiply the following decimals : 

8. 1.0013 X. 25. 21. 40.4369X1.2904. 

9. 44.046 X. 43. 22. 100.0008 X. 000306. 

10. 3.6051X4.1. 23. 75.35060X62.3906. 

11. 0.1003X6.12. 24. 31.50301 X 17.0352. 

12. 8.0004X.004. 25. 0.000713X2.30561. 

13. 35.601X1.032. 26. 42.10062X3.821013. 

14. 213.02x4.3i8. 27. 1.0142034X0620034. 

15. 0.0006 X. 0001 2. 28. 25067823 X. 0000001 

16. 0.3005 X. 0036. 29. 64.301257X1.000402. 

17. 10.2106X38.26. 30. 394.20023 X.00000Q03. 

18. 164.023X1.678. 31. 2564.21035X4.300606. 

19. 9.40061X15.812.- 32. 840003.1709X112.10371. 

20. 7.31042X10.021. 33. 0.834567834 X. 00000008. 



CONTRACTIONS IN MULTIPLICATION OP DECIMALS. 

CASE I. . 

325. When the multiplier is 10, 100, 1000, Ac, the multi- 
plication may be performed by simply removing the decimal point 
as many places towards the right, as there are ciphers in the mul- 
tiplier. (Arts. 99, 324.) 

1. Multiply 85.4321 by 100. Ans. 8543.21. 

2. Multiply 42930.213401 by 10. 

3. Multiply 1067.2350123 by 100. 

4. Multiply 608.34017 by 1000. 

6. Multiply 30.467214067 by 10000. 

6. Multiply 446.8214032 by 100000. 

7. Multiply 21.3456782106 by 100000. 

8. Multiply 5 tenths by 1000. 

9. Multiply 75 hundredths by 100000. 

10. Multiply 65 ten thousandths by 1000. 

11. Multiply 48 hundred thousandths by 100000. 

auK8T.~335. How proceed when the multiiilier U 10, 10(K Iec 1 
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12. Multiply 248 thousandths by 10000. 

13. Multiply 381 ten thousandths by 10000. 

14. Multiply 6504 ten millionths by 100000. 

15. Multiply 834 thousandths by 1000000. 

16. Multiply 1 millionth by 10000000. 

CASE II. 

326* When the number of decimal places in the multiplier 
and multiplicand is large, the number of decimals in the product 
must also be large. But decimals below the fifth or sixth order, 
express so small parts of a. unit, that when obtained, they slta 
commonly rejected. It is therefore desirable to avoid the vuan^ 
cessary labor of obtaining those which are not to be used. 

17. It is required to multiply 1.3569 by .36742, and retain 
five places of decimals. 



Mrst Operation, 
1.3569 
.36742 



.40707 

8141 

949 

54 

2 



.49855 



4 

83 

276 

7138 



2198 Am, 



It is evident from the nature of decinuil 
notation, that if the partial product of 
each figure in the multiplier is advanced 
one place to the right instead of the left, 
the operation will correspond with the de- 
scending scale, and at the same time will 
give the true product. (Art. 86. Obs. ?.) 
But since only five decimals are required, 
those on the right of the perpendicular 
are useless. Our present object i? tc 



show how the answer can be obtained without them. 



Contraction, 
1.356'9 
.3674 2 



.4070 7 


814 1 


95 


54 


3 



.4985 5 Ans, 



Be^nning at the right hand, we will firsf 
multiply the multiplicand by the tenths* figiu^ 
of the multiplier, and place the first figure of 
the partial product under the figure multiplied. 
In obtaining the second partial product, (L a 
multiplying by 6,) it is plain we may omit the 
right hand figure of the raultiplican i, for, if 
multiplied, its product will fall to the right of 
the perpendicular Hne, and therefore will noi 



Arts. 326, 327.J decimals. 203 

be used. But* if we multiply 9 into 6, the product will be 64 ; 
'consequen ly there would be 6 to carry to the next product ; we 
therefore 3arry 5 to 36, which makes 41. Again, in tht third 
partial product, (i. e. in multiplying by 7,) we may oraii the two 
right hand figures of the multiplicand ; for, their product will fall 
to the right of the perpendicular line. But by recurring io the 
rejected figures, it will he seen that the product of 7 into 6 is 42, 
and 6 to carry make 48 ; we therefore add 5 to the product of 
7 into 5, because 48 is nearer 50 than 40; consequently it ia 
nearer the truth to carry 5 than to carry 4. In the fourth partial 
product we may omit the three right hand figures, and in the fifth 
cr last, the four right hand figures. 

18, Multiply .235*6 by .3765, and retain 4 decimals in the 
product. 

Operatum, Multiplying as before, the first figure of the ' 

.2356 partial product must be set in the fifth order, 

.3765 or one place to the right of the figure multi- 

.0707 plied ; for, there are 4 decimals in the multipli- 

165 cand and the one by which we multiply mdses 

14 5. (Art. 324.) But since we wish to retain 

1 only 4 decimals in the product, we may omit 

.0887 Ans, this figure, carrying 2 to the next product. 

Proceed in the same manner with the other 
figures in the multiplier. Finally, the simi of the partial products 
which Bx6 retained, is the answer required. Hence, 

327* To multiply decimals and retain only a given number 
of decimal figures in the product. 

Count off in the multiplicand as many decimal places less one, 
as are required in the product. Then beginning at the right hand 
figure counted off, multiply the multiplicand by the tenths or firsi 
decimal figure of the multiplier, and set the first figure of the 
partial product one place to the right of the figure multiplied, in- 
creasing it by the nearest number of tens that would arise from the 

HvBflT' *3S7. How multiiij decimals, and retain a given niunber of figures In the ptodictf 
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r^ecUd fgure if multiplied. Next multiply hy the second decimal 
figure, omitting the next right hand figure of the multiplicand and 
carrying ow before. Proceed in the same manner toiih all the figures 
of the multiplier whose product will come under the decimal places 
counted off, omitting an additional figure on the right of the mul- 
tiplicand, OS you multiply by each successive figure, and set the 
first figure of each partial product under that of the preceding. 
Finally, from the sum of the partial products, cut off the required 
number of decimals, and the result will be the armoer, 

Obs. 1. In order to determine where to place the decimal paint in the prod- 
uct, we have only to observe that the product of the right hand figure of the 
multiplicand into the tenths of the multiplier is of the order denoted by the sum 
of the orders of the two figures multiplied; (Art. 324;) and when the multi- 
plier is tenths it is of the order next lower than the figure multiplied. For this 
reason the first partial product is set one place to the right of the figure multi- 
plied. But since we count ofi" one decimal less than is required in the prod- 
uct, the right hand figure in the sum of the partial products must consequentiy 
be the right hand decimal place in the answer. 

2. If the multiplier contains %mits, Uns^ hwndreds, &c., in multiplying by the 
units, we must begin one figure to the right of those counted off, and set the 
first figure of the partial product under the figure multiplied. In multiplying 
by the tens, we must begin two figures to the right of those counted off, and 
set the first figure of the partial product under that of the units ; in multiply- 
ing by the hundreds, we must begin tkree figures to the right, and set the first 
figure of the partial product under that of the preceding, &c. This will bring 
the same orders under each other. 

19. Multiply .Y2543414 by .24826421 retaining 5 decimal 
places in the product. 

Operation, 

.'7254'3414 Having counted off 4 decimals in the mul- 

.2482 6421 tiplicand, increase the product of 2 into 4 

by 1, because the product of the 3 rejected 
into 2 is nearer 10 than 0. Set the 9 one 
place to the right of the figure multiplied. 

The 4 in the last partial product, is the 
niunber which would be carried to this order, 

.1800 9 Ana. if the 7 were multiplied by 6. 



1450 9 


290 2 


58 


14 


4 



6043.487 4 


134 299 1 


26 859 9 


334 3 


20 1 


34 


3 
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20. Multiply 67.1498601 by 92.4023553 retaining four deci- 
mals in the product. 

Operation, 

67.149*8601 In this operation we multiply fo-st by the 

92.402 3553 tens figure of the multiplier, beginning two 

places to the right of those counted off in the 
multiplicand. It is immaterial as to the re- 
sult whether we multiply by the tenths first, 
or by the units, tens, or hundreds, provided 
we set the first figure of the partial product in 
its proper place. (Art. 327. Obs. 2.) 

6204.8061 Ans. 

21. Multiply .863541 by .10983 retaining 5 decimal places. 

22. Multiply 1.123674 by 1.123674 retaining 6 decimal places. 

23. Multiply .26736 by .28758 retaining 4 decimal places. 

. 24. Multiply .1347866 by .288793 retaining 7 decimal places. 

25. Multiply .681472 by .01286 retaining 5 decimal places. 

26. Multiply .053407 by .047126 retaining 6 decimal places. 

27. Multiply .3857461 by .0046401 retaining 6 decimal places. 

DIVISION OP DECIMAL FRACTIONS. 

328* Ex. 1. How many bushels of oats, at .2 of a dollar a 
(bushel, can you buy for .84 of a dollar ? 

Anodyds. — Since 2 tenths of a dollar will buy 1 bushel, 84 
hundredths of a dollar will buy as many bushels, as 2 tenths is 
contained' times in 84 hundredths. Now .84=1^ ; and .2=-ft, 
or-iW. (Art. 191.) And TV!r-7-TVir=4iAr, or 4^. But, (Art. 311,) 
4-ft=4.2, which is the answer required. 

Operati(m. 
.2).84 We divide as in whole numbers, and point off 

4.2 Ans. one decimal figure in the quotient. 

0b8. The reason for pointing off one decimal figure in the quotient may be 
tiiiu explained. • 

We have seen in the multiplication of dedmals, that the product has ac 
vany decimal figures, as th^ multiplier and multiplicand. [Aii 324.) Now 
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flince the dividend ia equal to the prodact of the divisor and quotient, (Art. 112,) 
it follows that the dividend must have as many decimals as the divisor and 
piotient together; consequently, as the dividend has t/wo decimals, and the 
divisor but one^ we must point o£f one in the quotient. In like manner it may 
be shown universally, that 

329* The quotient must have as many decim^d figures^ as the 
decimal places in the dividend exceed those in the divisor ; that is, 
*he decimal places in the divisor and quotient together, :nu9i i§ 
qual in number to those in the dividend, 

2. What is the quotient of 3.775 divided by 2.5 ? Ans. 1.51. 

3. What is the quotient of .0072 divided by 2.4. 

Operation, Since the dividend has three decimals 

2.4).0072(.0O3 Ans. more than the divisor, the quotient must 

72 have three decimals. But as it has bm 

one figure, we prefix two ciphers to it to 
make up the deficiency. 

Obs. It will be noticed that 3, the first figure of the quotient, denotes thou- 
sandths; also the product of 2, the units figure of the divisor, into the first quo- 
tient figure, is written under the Vumsandths in the dividend. Hence, 

The first figure of the quotient is of the same order, as thai 
figure of the dividend under which is placed the produ^it of the 
units of the divisor into the first quotient figure, 

330« From the preceding illustrations we deduce the follow- 
ing general 

RULE FOR DIVISION OP DECIMALS. 

Divide as in whole numbers, and point off as TMiny figures for 
decimals in the quotient, as the decimal places in the dividend exceed 
those in the divisor. If the quotient does not contain figures enough, 
supply the deficiency by prefixing ciphers. 

Proof. — Division of Decimals is proved in the same manner «fl 
Simple Division, (Art. 121.) 

Obs. 1. When the number of decimals in the divisor is the sarne as thai m 
the dividend, the quotient will be a whole number. 

^1 ■ — .■■ I ■■ —- . ■■ ■■■ - ■l■^■l -^ ■ - ■ ■ ■■ ■■ I .1 - fc^^^^^ 

UuBBT.— 330. How are decimils divided \ How point off the quodent 1 How Is divlalim 
of decimals prcn/ed 1 
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2. When there cure more decimals in the divisor than in the dividend, annex 
as many ciphers to the dividend as are necessary to make its decimal places 
iquaX to th 3se in the divisor. The quotient thence arising will be a whole 
number. (Obs. 1.) 

3. After all the figures of the dividend arc divided, if there is a remainder, 
ciphers may be annexed to it and the a« vision continued at pleasure. The 
dpb3rs annexed must be regarded as decimal places belonging to the dividend. 

iVote. — 1 , For o binary purposes, it will be sufficiently exact to carry the 
^Qoti'snt >o three it four places of decimals ; but when great accuracy is re- 
fuiic I, i must be carried farther. 

2. Wuen there is a remainder, the sign -f-, should be annexed to the quo- 
tient , to show that it is not complete. 

EXAMPLES. 

4. How many boxes will it require to pack 71.5 lbs. of butter, 
if you put 5.5 lbs. in a box ? 

6. How many suits of clothes will 29.6 yds. of cloth make, al- 
lowing 3.7 yds. to a suit ? 

6. If a man can walk 30.25 miles per day, how long will it take 
bim to walk 15 0.7 5 miles ? 

7. How many loads will 134642.156 lbs. of hay make, allowing 
1622.2 lbs. for a load ? 

8. If a team can plough 2.3 acres in a day, how long will it 
take to plough 63.75 acres ? 

9. How many bales of cotton in 56343.75 lbs., allowing 375 lbs. 
to a bale ? 

Divide the following decimals : 

10. 46.84—7.9. 20. 0.00006~.003. 

11. 1.658-^.25. 21. 167342^.002. 

12. 67234-T-.85. 22. 684234.6-7-2682. 

13. 4.00334-r6.31. 23. 0.000045-r9. 

14. 73.8243-i-.061. 24. 7.231068-r-.12. 

15 0.00033^.011. 25. 26.3845-^.125. 

16 236.041-7-1.75. 26. 4-r.OOOOl. 

17 60.0001-7-1.01. 27. 6-7-.0000001. 
1^ 300.402-7-12.1. 28. 0.8 r-.0000.>02. 
11. 4.3^067-^.001. 29. 6541.234567-7-21. 



QiTvai Obt. When' the number of decimal places in the divisor is equal to that in th« 
dividend *hat is the quotient 1 When there are more decimals in the divisor than In th« 
nvlden/ adw proceed 1 When there is a remainder, what may be done 1 
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[Sect. IX 



CONTRACTIONS IN DIVISION OP DECIMALS. 

CASE I. 

331* When the divisor is 10, 100, 1000, <fec., the dirision 
may be performed by simply rerrioving the decimal point ia the 
dividend as many places towards the left, as there are ciphers in 
the divisor, and it will be the quotient required. (Arts. 131, 330.) 



Ans, 46.723. 
Ans. 0.00008. 



1. Divide 4672.3 by 100. 

2. Divide 0.8 by 10000. 

3. Divide 672846.67 by 10. 

4. Divide 10342.306 by 100. 

6. Divide 42643.621 by 100000. 
6. Divide 6723000.45 by 1000000. 
T. Divide 1.2300456 by 100000. 

8. Divide 2.0076346 by 1 000000. 

CASE II. 

332* When the divisor contains a large number of decimAl 
figures, the process of dividing may be very much abridged. 

9. It is required to divide 3.2682 by 2.4736, and carry the 
quotient to four places of decimals. 



Common Method, 

2.4736)3.2682(1.3212 

2 4736 



7946 
7420 



525 
494 



30 
24 

5 
4 





8 
20 

72 



480 
736 



7440 
9472 



Contraction. 
2.4736)3.2682(1.3212 
2 4736 
7946 
7421 

525 

495 

"30" 

25 

5 

5 



7968 



Explanation, — ^We perceive the first figure of the i^iotient mil 
be a whole number ; for the number of decimals in the divisor is 



Qr^sT.— 331. When the divisor is 10, 100, 1000, A;c., how may the division be perfonneil! 
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equal to that of the dividend. (Art. 330. Obs. 1.) Now to obtain 
the decimals required, instead of annexing a cipher to the several 
remainders, which multiplies them respectively by 10, (Art. 98,) 
we may cut oflf a figure on the right of the divisor at each division, 
which is the same as dividing it successively by 10. (Art. 130.) 
When we multiply the divisor by 3, the second quotient figure, 
we carry 2 to the product of 3 into 3, because the product of 3 
into 6, the figure omitted in the divisor, is nearer 20 than 10. 
(Art 327.) We carry on the same principle to the first figure of 
6ach product of the divisor into the respective quotient figures. 
Hence, 

333* To divide decimals, carrying the quotient to any re- 
quired number of decimal places. 

For the first quotient figure divide as usual ; then instead of 
hringing dovm the next figure^ or annexing a cipher to the remain- 
der ^ cut off a figure on the right of the divisor at each successive 
division, and divide by the other figures* In multiplying the divisor 
^y the quotient figure, carry for the nearest number of tens that 
vmild arise from the product of tlie figure last cut off into the fig- 
ure last placed in the quotient, (Art. 32*7.) 

Ob8. 1. The reason for this contraction may be seen from the principle, that 
a ten^ of the given divisor is contained in B.tenth of the dividend, just as many 
times as the whole divisor is contained in the whole dividend ; (Art. 145;) for, 
catting off a figure on the right of the divisor, and omitting to annex a cipher 
to the dividend or remainder, is dividing each by ten. (Art. 130.) 

2. When the divisor has Tnore figures than the quotient is required to have, 
hicluding the whole number and decimals, we may take as many on the left 
of the divisor as are required in the quotient, and divide by them as above. 

3. If the divisor does not contain so man/y figures as are required in the quo- 
tient, we must divide in the usual way, until we obtcdn enough figures to make 
Qp this deficiency, and then begin the contraction. 

10. Divide .4134 by .3243, and carry the quotient to four 
places of decimals. 

11 Divide .079085 by .83497, and carry the quotient to fiva 
places of decimals. 

12. Divide 2.3748 by 1.4736, and carry the quotient to three 
places of decimals. 
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13. Divide .3412 by 8.4736, and cany the quotient to five 
places of decimals. 

14. Divide 1 by 10.4*73654, and carry the quotient to seven 
places of decimals. 

15. Divide .4312672143 by .2134123406, and carry the quo- 
tient to four places of decimals. 

16. Divide .879454 by .897, and carry the quotient to six 
places of decimals. 

REDUCTION OP DECIMALS. 

CASE I. 

334* Decimals redtbced to Common Fractions, 

Ex. 1. Change the decimal .75 to a common fraction. 

Suggestion, — Supplying the denominator, .75=1^. (Art. 311.) 
Now tVjt is expressed in the form of a common fraction, and, as 
such, may be reduced to lower terms, and be treated in the same 
manner as any other common fraction. Thus, t%=-H, or f. 

335* Hence, To reduce a Decimal to a Common Fraction. 

Erase the decvmal 'point; then write the decimal denominator 
under the nun^rator, and it will form a common fraction, which 
mjay be treated in the same manner as other common fractions. 

2. Change .225 to a common fraction, and reduce it to the 
lowest terms. Ans, -^. 

3. Reduce .125 to a common fraction, <fec. 

4. Reduce .95 to a common fr^tion, <kc. 

5. Reduce .435 to a common fraction, &c. 

6. Reduce .575 to a common fraction, &c. 

7. Reduce .656 to a common fraction, &c. 

8. Reduce .204 to a common fraction, <fec. 

9. Reduce .075 to a common fraction, &c. 

10. Reduce .012 to a common fraction, <fec. 

11. Change .0025 to a common fraction, <fec. 

12. Change .1001 to a common fraction, <kc. 

Qdest.— 335. How are De^auals reduced to Common VnttiooM f 
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13. Change .1844 to a commoQ fraction, <fec. 

14. Change .0556 to a common fraction, <fec. 

15. Change .1216 to a common fraction, <fec. 

16. Change .2005 to a common fraction, <fcc. 

17. Change .0015 to a common fraction, &c. 

CASE II. 
336« Common Fractions reduced to Decimals, 
Ex. 1 , Change f to a decimal. 

Suggestion. — Multiplying both terms by 10, tlie fraction be- 
comes -|-g-. Again, dividing both terms by 6, it becomes t^. 
(Art. 191 .) But -ft =.8, which is the decimal required. (Art. 311.) 

Note. — Since we make no use of the denominator 10 after it is obtained, W6 
may omit the process of getting it; for, if we annex a cipher to the numerator 
and divide it by 5, we shall obtain the same result. 

Operatum, 
6)4.0 A decimal point is prefixed to the quotient to 

.8 Arts. distinguish it from a whole number. 

2. Reduce -f to a decimal. Aiis. 0.625. 

33 7 • Hence, to reduce a Common Fraction to i Decimal. 

Annex ciphers to tlie numerator and divide it hy tlie denominator. 
Point off as many decimal figures in the quotient j ew you have an- 
nexed ciphers to the numerator. 

Obs. 1. If there are .not as many figures in the quotient as you have an- 
nexed ciphers to the numerator, supply the deficiency by prefixing ciphers to 
the quotient. 

2. The reason of this rule may be illustrated thus. Annexing a cipher to 
'vHe numerator multiplies the fraction by 10. (Arts. 98, 18^ > ) Jf, therefore, the 
»*4merator with a cipher annexed to it, is divided ' the ^ * nominator, the quo* 
t**nt mil obviously be ten limes too large. (Art. HI .) Hence, in order to ob- 
t^n the true quotient, or a decimal equal to the given fraction, the quotient 
iHus obtained must be divided by 10, which is done by poiTUing off one figure, 
(Art. 131.) Annexing 2 ciphers to the numerator multiplies the fraction by 
IW; annexing 3 ciphers by lUOO, &c., consequently, when 2 ciphers are an- 
'^''^ed, the quotient will hc^. 100 times too large, and must therefore be divided 
"^ 100; vfhen three ciphers are annexed, the quotient will be 1000 times too 
*« ge, and mu^ be divided by 1000, &c. (Art. 131.) 

Q-rrasT.— 337. How are Common Fractions reduced to Decimals? 
r.H. ^Q 
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S. Reduce -{t to a mixed nuniK/er. Ans, 1.0625. 

Reduce the following fractions to decimals : 



4. i. 


8. i. 


12. |. 


16. ♦. 


6. +. 


9. f. 


13. i. 


17. ♦. 


6. i. 


10. f. 


14. -}. 


18. f. 


7 A 


11. i. 


16. i. 


19. i. 



20. Reduce i to a decimal. Ans, 0.1 66666, &c. 

21. Reduce -^ to a decimal. Ans. 0.123123123, &c. 

338* It will be seen that the last two examples cannot be 
exctctly reduced to decimals ; for there will continue to be a re- 
mainder after each division, as long as we continue the operation. 

In the 20th, the remainder is always 4 ; in the 21st, after ob- 
taining three figures in the quotient, the remainder is the same as 
the given numerator, and the next three figures in the quotient 
are the same as the first three, when the same remainder will re- 
cur again. The same remainders, and consequently the same fig- 
ures in the quotient, will thus continue to recur, as long as tho 

operation is continued. 

• 

339* Decimals which consist of the same figure or set of fig- 
ures continually repeated, as in the last two examples, are called 
Periodical or Circulating Decimals ; also. Repeating Decimals, or 
Repetends. 

Obs. When only a single figure is repeated, it is more accurate to call them 
repeating decimals ; but when ttoo or more figures recur at regular intervals, 
they are veiy properly called periodical^ or circulati'ng decimals. 

340* When a common fraction can be exactly expressed by a 
decimal, the decimal is said to be terminate, or finite ; but when 
It cannot be exactly expressed by a decimal, it is said to be inter- 
I linate, or infinite, 

Obs. It seems to be incongruous to call a fiaction infinite. (Art. 180.) Th« 
term infinite, however, does not refer to the vahbe of the fraction, but (o the 
mumJber 3f decimal figures required to express iU value. 

Q,UB>T. — Obs. When there are nnt so many figure? in the quotient as you have annexed 
eiphen, what is to be done 1 339. What are period!cr i or circulating decjnais 1 310. Wb«B. 
Is a decimal terminate 1 When interminate 1 
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34-1. If the denominator of a common fraction when reduced 
to its lowest term, contains no prime factors but 2 and 6, its 
equivalent decimal will terminate ; on the other hand, if it con- 
tains any oilier prime factor besides 2 and 5, it will not terminate. 

Thus -^ reduced to its lowest terms, becomes -j^, and the prime 
factoi-s of 20 are 2, 2, and 5; that is, 20=2X2X5. (Art. 165.) 
We also find that ^=.05; it is therefore terminate. Again, 
h^'-it I and the prime factors of 15 are 8 and 5 ; that is, 16= 
8 < 5 ; and "^= .0666666, &c. ; it is therefore interminate. Hence^ 

342* To ascertain whether a common fraction can be exactly 
expressed by decimals. 

Reduce the given fraction to its lowest terms, and then resolve its 
denominator into its prime factors, (Art. 341.) 

Obs. The truth of this principle is evident from the consideration, that an- 
nexing ciphers to the numerator, multiplies it successively by 10 ; but 2 and 5 
are the prime factors of 10, and are the only numbers that can divide it without 
a remainder. (Art. 165. Obs. 2.) But any number that measures another, 
must also measure its product into any whole number ; (Art. 161 . Prop. 14 ;) 
consequently, when the denominator contains no prime factors but 2 and 5, 
the division will terminale ; but when it contains other factors, the division can 
li^ft terminate. 

22. Will -^ produce a terminate or interminate decimal ? 

23. Will -f^ produce a terminate or interminate decimal ? 

24. Will ^ produce a terminate or interminate decimal ? 

25. Will -gV produce a terminate or interminate decimal ? 

26. Will ^^ produce a terminate or interminate decimal ? 

27. Will x^ produce a terminate or interminate decimal? 

28. Will /o\ produce a terminate or interminate decimal ? 

343* When the decimal is terminate, the number of figures \i 
contains, must be equal to the greatest number of times that either 
of the prime factors 2 or 5, is repeated in its denominator, when 
t^ie (^iven fraction is reduced to its lowest terms. 

Obh. The tndh of this principle may be illustrated thus: J =.5; that is the 
decimal terminates with afic place ; for, the denominator 2, is taken only ^i€e 
•B a factor in 10, and therefore only r;7/^ cipher is required to be annexed t<»<.he 
numerator to reduce it. Again, i=.25, which contains two decimal places. 
Non the denominator 4:rz2x2 j and since 2 is contained only imcc as a fpctot 



214 REDUCTION OP [SeCT. IX. 

in 10, it IS evident that 10 must be repeated as many times as a factor in tha 
numerator, as 2 is taken times as a factor in the denominator, in order to re- 
duce the fraction. 
* For the same re&son | will terminate with three places, and is equal to .125; 

for, 8=2X2X2. So ■J=.2 ; that is, the decimal terminates with one place ; for, 
since its denominator 5, is taken only onxx as a factor in 10, it is necessary to 
add only one cipher to its numerator in order to reduce it. In like manner it 
may be shown that the number of figures contained in any temdnale decimal, 
is equal to the greatest number of times that either of the prime factors 2 or 5, 
k repeated in the denominator of the given fraction. 

The same reasoning will evidently hold true when the numerator is 2, 3, 4, 
6, &c., or any number greater than 1. In this case the decimal will be as 
many times greater, as the numerator Is greater than 1. 

344* The number of figiures in the period must always heoM 
less than there are units in the denominator ; for, the number of 
remainders different from each other which can arise from any 
operation in division, must necessarily be one less than the units 
in the divisor. For example, in dividing by 7, it is evident, the 
only possible remainders are 1, 2, 3, 4, 5, and 6 ; and since in re- 
ducing a common fraction to a decimal, a cipher is annexed to 
each remainder, there cannot be more than six different dividends ; 
consequently, there cannot be more than six different figures in 
the quotient. Thus, ■f=.14285'7,14285'7, &c. 

When the decimal is periodical or circulating, it is custom- 
ary to write the period but oncCf and put a dot, or accent over 
the first and last figure of the period to denote its continuance. 
Thus, .46135135135, &c., is written .46135, and .633333, &c., .63. 

Reduce the following fractions to circulating decimals : 

31. i. 36. f. 41. f 46. \, 

32. -f. 37. -f. 42. f 47. i. 

33. \, 38. f. 43. i. 48. f. 

34. f 39. f 44. f. 49. \, 

35. f 40. f. 45. f 50. f. 

51. How many decimal figures are required to express -ft-? 

62 How many decimal figures are required to express -^ ? 

53 How many decimal figures are required to express yh ? 

54. How many decimal figures ar€ necessary to express yfy I 
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66 How many decimal figures are necessary to express \i ? 

66. How many decimal figures are necessary to express -nftrr • 

67. Reduce i^ to a decimal. 69. Reduce tsT to a decimal. 
58. Reduce -j^ to a decimal. 60. Reduce ^ to a decimal. 

Note, — For the method of finding the valv£ of periodical decimals, or of in- 
ducing them to Common Fractions, also of adding^ subtractings mvUiplyingf 
And dividing them, see the next Section. 

CASE III. 

345 • Compound Numbers reduced to Decimals* 
Ex. 1. Reduce ISs. 6d. to the decimal of a pound. 

Analysis,— ISs. 6d.=162d., and £l=240d. (Art. 281.) Now 
lC2d. is i^^ of 240d. The question therefore resolves itself mto 
this : reduce the fraction -J^ to decimals. Ans, £.675. Hence, 

346« To reduce a compoimd number to the decimal of a 
higher denomination. 

First reduce the given compound number to a common fraction ; 
(Art. 295 ;) tJien reduce the common fr option to a decimal. (Art. 337.) 

2. Reduce 4s. 9d. to the decimal of £l. Ans, £.237+. 

3. Reduce 10s. 9d. to the decimal of £l. 

4. Reduce 16s. 6d. to the decimal of £1. 
6. Reduce I7s. 7d. to the decimal of £1. 

6. Reduce 5d. to the decimal of a shilling. 

7. Reduce 6^. to the decimal of a sliilling. 

8. Reduce 37 rods to the decimal of a mile. 

9. Reduce '2 fur. 2 "ods to the decimal of a mile. 
iO. Reduce xo jiiiA, oO sec. to tne decimal of an houi. 

1. Reduce 3 hrs. 3 min. to the decimal of a day. 

2. Reduce 5 lbs. 4 oz. to the decimal of a cwt. 

3. Reduce 7 oz. 8 drams to the decimal of a pound. 

4. Reduce 3 pks. 4 qts. to the decimal of a bushel. 

5. Reduce 4 qts. 1 pt. to the decimal of a peck. 
0. Reduce 4 qts. 1 pt to the decimal of a gallon. 

Qdkbt.~346 Hqw U a comptond namber reduced to the decimal of a b^her denoM 
l»atloai 
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CASE IV. 

347* Decimal Compound Numhers redtLced to whole ones. 

I. Reduce £.387 to shillings, pence and farthings. 

Operation. Multiply the given decimal by 20, because 
£.387 20s. make £1, and point off as many figures 
20 for decimals^ as there are decimal places in 
shiL 7.740 the multiplier and multiplicand. (Art. 330.) 
12 The product is in shillings and a decimal 
pence 8.880 of a shilling. Then multiply the decimal 
4 of a shilling by 12, and point ofif as be- 
far. 3.520 fore, <&c. The numbers on the left of the 
Ans. 7s. 8d. 3 far. decimal points, viz : 7s. 8d. 3 far., form the 
answer. Hence, 

348* To reduce a decimal compound number to whole num- 
bers of lower denominations. 

Multiply tJte given decimal by that number which it takes of the 
next lower denomination to rmike one of this higher, as in reduction, 
and point of^ the product, as in multiplication of decimal fractioM. 
(Art. 330.) Proceed in this manner with the decimal figures of 
each sticceeding product, and the numbers on the left of the decimal 
2^oint of the several products, will be the whole number required. 

2. Reduce £.725 to shillings, pence and farthings. 

^. Reduce £.1325 to shillings, <&;c. 

4 Reduce .125s. to pence and farthings. 

5. Reduce .825s. to pence and farthings. 

6. Reduce .125 cwt. to pounds, &Ce 

7. Reduce .435 lbs. to ounces and drams. 

8. Reduce .275 miles to rods, &c. 
0. Reduce .4245 rods to feet, <&c, 

10. Reduce .1824 hhds. to gallons, <&c. 

II. Reduce .4826 gal. to qts., &c. 

12. Reduce .4258 day to hours, <&c. 

13. Reduce .845 hr. to minutes and seconds. 

m m^m^mm^^^m^tim^ ■ I ■■■■■■ ■■ ■ ■ . ■■_■■« ■■ ■■■ ^B.^^ Ill I . . .■_■■■■ —Ma^l^BB^a^^^v— ■ ■ ■ ^ ^^M^^M^W 

QuKST.— 348. How are decimal Gompound numbers reduced to whcde onea of a lomi 
tenomiiuitioni 
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SECTION X. 

PERIODICAL OR CIRCULATING DECIMALS.* 

Art. 349* Decimals which consist of the same figurts or «el 
^ figures repeated, are called Periodical, or CmouLATiKa Dsci- 
Mius. (Art. 339.) 

350. The repeating figures are caOed periods, or repetends. 
K one figure only repeats, it is called a single period, or repetend ; 
as .11111, &c.; .33333, <fec. 

When the same set of figures recurs at equal intervals, it is 
called a compound period, or repetend; as .01010101, <fec. ; 
.123123123, &c. 

351* If other figures arise before the period commences, the 
decimal is said to be a mixed periodical ; all others are called 
P^re, or simple periodicals. Thus .42631631, &c., is a mixed 
periodical ; and .33333, &c., is a pure periodical decimal. 

0b8. 1. When a pure ciiculating decimal contains as many figures as theie 
ve units in the denominator less (me^ it is sometimes called a perfect period^ 
« repetend, (Art. 344.) Thus, i=. 142857, &c., and is a perfect period. 

2. The d^imal figures which precede the period, are often called the fer- 
^tiuOe part of the fraction. 

352* Circulating decimals are expressed by writing the period 
^^"f^ with a dot over its first and last figure when compound ; and 
^hen single by writing the repeating figure only once with a dot 
over it. Thus .46136136, <fec., is written .46135 and .33, <fec., .3. 

35 3 « Similar periods are such as begin at the same place or 
Stance from the decimal point ; as .1 and .3, or 2.34 and 3.70, <fec. 

pistimilar periods are such as be^^in at different places; ns 
.123 and .42325. 

Similar and conterminous periods are such as begin and end In 
the same places; as .2321 and 1634. 

* Slumld Periodical DeelmalB be deemed too latrirate tat younger clawM, they can he 
tUl review 
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REDUCTION OF CIRCULATING DECIMAl S. 

Case I. — To reduce 'pure circulating decimals to common froA* 
turns, 

354* Tc investigate this problem, let us recur to the origin 
of circulating decimals, or the manner of obtaining them. For 
example, •t=.lllll, &G.t or A; therefore the true value of .11111, 
&c., or .1, must be -^ from which it arose. For the same reason 
.22222, <fec., or .2, must be twice as much or f ; (Art. 186;) 
.33333, &c., or. 3=f; .4=^; .5=i, <fec. 

Again, ^^=.010101, &c., or ,01 ; consequently .010101, <bc., oi 
.6i=-sV; .020202, (fee, or .62=-A; .030303, <fec., or .03=-^ 
.070707, &c., or .01=-^, &c. So also Tfy=.001001001, &c. 
or.OOi; therefore .001001, &c., or. 6oi=-5-9T; .602=^fy; &c. 

In Uke manner i=.i42857 ; (Art. 337;) and i42857=ifffW; 
for, multiplying the numerator and denominator of + by 142857, 
we have ifffH. (Art. 191.) So f is twice as much as ^ ; f , three 
times as much, <fec. Thus it will be seen that the value of a pure 
periodical decimal is expressed by the common fraction whose 
numerator is the given period, and whose denominator is as many 
9s as there are figures in the period. Hence, 

355* To reduce a pure circulating decimal to a common 
fraction. 

Make the given period the numerator, and the cenominator toUl 
he a>s many 9s as there are figures in the period. 

Ex. 1. Reduce .3 to a common fraction. Am, \, or ^. 

• 

2. Reduce .6 to a common fraction. Ans, f, or f. 

3. Reduce .18 to a common fraction. 

4. Reduce .123 to a common fraction. 

5. Reduce .297 to a common fraction. 

6. Reduce .72 to a common fraction. 

7. Reduce .09 to a common fraction. 

8. Reduce .045 to a common fraction. 

9. Reduce .142857 to a common fraction. 
10. Reduce .076923 to a common fraction 
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Cass U. — To reduce mixed circulating decimals to common 
fractions, 

356* 11. Reduce .16 to a common fraction. 

Arudysis. — Separating the mixed decimal into its terminate and 
periodical part, we have .16=.l +.06. (Art. 320.) Now .1 =tV ; 
(Art. 312 ;) and .06=-^; for, the pm-e period .6=|, (Art. 351,) 
aa<i^ since the mixed period .06, begins in himdredths' place, its 
value is evidently only -^ as much; but i-rlO=VV. (Art. 227.) 
Therefore .16=1^+-^. Now iV and iftr, reduced to a common 
denominator and added together, make ^, or ^. Ans. 

Obs. In mixed circulating decimals, if the period begins in hundredUi^ place 
it is evident from the preceding. analysis that the value of the periodical part is 
only -j^ as much as it would be, if the period were pure or begun in tenths 
place ; when the period begins in thousandths* place, its value is only -y-^ part 
as much, &c. Thus .6=^; .06=f-*-10=/o : .006= f-*- 100=^, &c. 

357* Hence, the denomiiiator of the periodical part of a 
mixed circulating decimal, is always as many 9s as there are fig- 
ures in the period with as many ciphers annexed as there are deci- 
mals in the terminate part, 

12. Reduce .8567923 to a common fraction. 

Solution, — Reasoning as before .8567923=Tyff + 1 S ? I i j o . Re- 
ducing these two fractions to the least common denominator, 
(Art. 261.) -flftf X 999^)9= JttiUJ whose denominator is the same 
as that of the other. Now St8iio o+T » ' H9 06 = 89 SIS oS - -^w«. 

Contraction, To multiply by 99999, annex as many 

8500000 ciphers to the multiplicand as there are 

86 9s in the multiplier, &c. (Art. 105.) This 

8499915 1st Nu. gives the numerator of the first fraction 
67923 2d Nu. or terminate part, to which add the nu- 
8567838 merator of the second or periodical part, 

9999900 Ans, and the sum will be the numerator of the 

answer. The denominator is the same ai 
that of the second or periodical part. 

10* 



« 
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Second Method, 

8567923 the given circulating decimal. 

85 the terminate part which is subtracted 
8567838 the numerator of the answer. 

Note. — 1. The reason of this operation may be shown thus: 856'}923:3 
8500000 -H57923 Now 8500000 -85-|-67923 is equal to 8567923- -85. 

2. It is evident that the required denominator is the same as that\f the 
periodical part; (Art. 357;) for, the denominator of the periodical part is the 
least common multiple of the two denominators. Hence, 

358* To reduce a mixed circulating decimal to a common 
fraction. 

Chxmge both the terminate and periodical part to common fra/c- 
tions separately, and their sum will be the answer required. 

Or, from the given mixed periodical, subtract the ierminute part, 
and the remainder will be the numerator required. The denominator 
is always as many 9s a« there are figures in the period with as 
many ciphers annexed as there are decimals in the terminate part. 

PiiooF. — Change the common fraction baxik to a decimal, atid if the 
result is the same as the given circulating decimal, the work is right. 

13. Reduce .138 to a common fraction. Ans. -|-J^, or -f^. 

14. Reduce .63 to a common fraction. 

15. Reduce .5925 to a common fraction. 

16. Reduce .583 to a common fraction. 

17. Reduce .0227 to a commmon fraction. 

18. Reduce .4745 to a common fraction. 

19. Reduce .5925 to a common fraction. 

20. Reduce .008497133 to a common fraction. 

Case III. — Dissimilar periodicals reduced to similar and center* 
minous ones. 

359* In changing dissimilar periods, or repetends, to simil.\r 
and conterminous ones, the following particulars require attention. 

1, Any terminate decimal may be considered as intertninate 
by annexing ciphers continually to the numeratoi . Thus .46=t 
.460000, <fec.=.466 
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2. Any pure periodical may be considered as mixed, by taking 
the ^ven period for the terminate part, and making the given 
period the interminate part. Thus .46=.46+.0046, &c. 

3. A sinffle period may be regarded as a compound periodicaL 
Thus .3 may become .33, or .333 ; so .63 may be made .6333. 
or .63333, &c. 

4. A single period may also be made to begin at a lower order, 
regarding its higher orders as terminate decimals. Thus .3 may 
be made .33, or .3333, <fec. 

5. Compound periods may also be made to be^n at a lower 
order. Thus .36 may be changed to .363, or .36363, &c. ; or by 
extending the number of places .479 may be made .47970, or 
.4797979, <fec. ; or making both changes at once .532 may be 
changed to .5325325, (fee. Hence, 

360* To make any number of dissimilar periodical decimaLi 
similar. 

Move the points, so that each period shall begin at the same order 
ff " the period which has the most figures in its terminate part. 

21. Change 6.814, 3.26, and .083 to similar and conterminous 
periods. 

Operation. Having made the given periods simi- 

6.814=6.81481481 lar, the next step is to make them con- 

3.26=3.26262626 terminous. Now as one of the given 

.083=0.08333333 periods contains 3 figures, another 2, 

and the other 1, it is evident the new 
periodical must contain a number of figures which is some multi- 
ple of the number of figures in the different periods ; viz : 3, 2, 
ftnd 1. ' But the least common multiple of 3, 2, and 1 is 6 ; there- 
fore the new periods must at least contain 6 figures. Hence, 

36 !• To make any number of dissimilar periodical decimal^ 
similar and conterminous, ' 

First make the periods similar ; (Art. 360 ;) then extend the fi^ 
ure^ of eauch to as many places, as there are units in the leust com" 
man multiple of the number of periodical figures contained wj each 
fjf the given decimals, (Art. 176.^ 
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22. Change 46.182, 5.26, 63.423, .486, and 12.6, to similar 
and contenninous periodicals. 

Operation, 

46.162=46.16216216 The numbers of periodical figures in 

5.26 r= 5.26262626 the given decimals are 3, 2, 3, and 1 ; 

63.423=63.42342342 and the least common multiple of 

.486= 0.48666666 them is 6. Therefore the new periods 

12 5 =12.50000000 must each have 6 figures. 

23. Make .27, .3, and .045 similar and conterminous. 

24. Make 4.321, 6.4263, and .6 similar and conterminous. 

ADDITION OP CIRCULATING DECIMALS. 

Ex. 1. What is the sum of l7.23+41.24'7*6+8.6i+1.5+ 
35.423 ? 

Operation, 

Dissimilar. Sim. & Contenninoas. 

17.23 =17.2323232 First make the given decimals sim- 

41.2476=41.2476476 ilar and conterminous. (Art. 361.) 

8.61 = 8.6 161616 Then add the periodical parts as in 

1.5 = 1.5000000 simple addition, and since there are 

85.423 =35.4232323 6 figures in the period, divide their 

Ans. 104.0i93648 sum by 999999 ; for this would be 

its denominator, if the^ sum of the 
periodicals were expressed by a common fraction. (Art. 355.) 
Setting down the remainder for the repeating decimals, carry the 
quotient 1 to the next column, and proceed as in addition of 
whole numbers. Hence, 

36^9 We derive the following general 

RULE FOR ADDING CIRCULATING DECIMALS. 

J%r8t make the periods similar and contei'minous, and find iheh 
^m as in Simple Addition. Divide this sum by as tncny 98 as 
there are figures in the period, set the remainder under the Jiginti 
added for the period of the sum, carry the quotient to the 
column, and proceed with the rest as in Simple Addition, 
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Obs. If the remainder has not so many figures as the period, dpheis must 
be prefixed to make up the deficiency. 

2. What is the sum of 24.13*2 + 2.23+85.24+67.6*? 

3. What is the sum of 328.126+81.23+5.6'24+61.6*? 

4. What is the sum of 31.62+7.824+8.392+.02'7 ? 

5. What is the sum of 462.34+60.82+'71.164+.35 ? 

6. What is the sum of 60.25+.34+6.435+.45 +45.24 ? 

7. What is the sum of 9.814+1.5+87.26+0.83+124.09 ? 

8. What is the sum of 3.6+78.3476 + 735.3+.375+.27 + 
13/.4? 

9. What is the sum of 5391.357+72.38+187.21+4.2965+ 
217.8496+42.176+.523+58.30048 ? 

10. What is the sum of .162+134.09+2.93+97.26+3.769*^.36 
+99.083 + 1.5+.814? 

SUBTRACTION OP CIRCULATING DECIMALS. 

Ex. 1. From 52.86 take 8.37235. 

Operation, We first make the given decimals sii i- 

52.86=52.86868 lar and conterminous, then subtract as n 

• • • • 

8.37235= 8.37235 whole numbers. But since the period m 

44.49632 the lower line is larger than that above 

it, we must borrow 1 from the next higher 

order. This will make the right hand figure of the remainder ona 

less than if it was a terminate decimal. Hence, 

363* We derive the following general 

RULE FOR SUBTRACTING CIRCULATING DECIMALS. 

Make the periods similar and conterminous, and subtrcxt o^ en 
fijhole numbers. If the period in the lower line is larger than that 
above it, diminish the right hand figure of the remainder ^y 1. 

Obs. The recuxm for diminishing the right hand figure of the remainder hy 
1 , if i&e period in the lower line is larger than that above it, may be explained 
thus: 

When the jieriod in the lower l^ne is larger than that above it, we must evi- 
dently borrow 1 from the next higher order. Now if the given decimals were 
extended to a second period, in this period the lower number would ako bt 
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larger than that above it, and therefore we must borrow 1. But having boi^ 
rowed 1 in the seoond period, we must also cany one to the next figure in the 
lower line, or, what is the same in effect, diminbh the right hand figure of the 
remainder by 1. 

2. From 85.62 take 13.76432. Ana. 71.86193. 

3. From 476.32 take 84.7697. 

4. From 3.8564 take .0382. 
6. From 46.i23 take 41.3. 

6. From 801.6 take 400.75. 

7. From 4.7824 take .87. 

8. From 1419.6 take 1200.9. 

9. From .634852 take .02i. 

10. From 8482.421 take 6031.035. 

MULTIPLICATION OP CIRCULATING DECIMALS 
Ex. 1. What is the product of .36 into .26 ? 

Operation. We first reduce the given periodi- 

.36=|4=A cals to common fractions ; (Art. 367 ;) 

.25=A+A=fJ. then multiply them together. (Art 

Now "A^X fo =VWr 219.) Finally, we reduce the product 

But ^%=.092 Ans, to a periodical decimal. Hence, 

364» We derive the following general 

RULE FOR MULTIPLYING CIRCULATING DECIMALS. 

First reduce the given periodicals to common frcxtwns^ and mul' 
iiply them together as usual, (Art. 219.) Finally, reduce the prod* 
uct to decimals and it will be the answer required, 

Obs. If the numerators and denominators have common Victors, the opera- 
tion may be corUraded by canceling those factors before the multiplication m 
psrformca. (Art. 331.) 

2. What is the product of 37.23 into .26 ? Ans, 9.928. 

3. What is the product of .123 into ,6 ? 

4. What is the product of .246 into 7.3 ? 
6. What is the product of 24.6 mto 15.7 ? 
6. What is the product of 48.23 into 16.13 ? 
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1. What is the product of 8574.3 into 87.6 ? 

8. What is the product of 3.973 into .8 ? 

9. What is the product of 49640.54 mto .70603 ? 
10. What is the product of 7.72 mto .297 ? 



DIVISION OP CIRCULATING DECIMALS. 

Ex. 1. Divide 234.6 by .7. 

Operation, We first reduce the divisor 

234.6 =234|=J^ and dividend to common frac- 

.7=-f tions; (Art. 357 ;) and divide 

Now^-i-f=i8^X^=^fP- one by the other; (Art. 229 ;) 

And ^1^=301.714286 Atis, then reduce the quotient to a 

decimal. (Art. 337.) Hence, 

365* We derive the following general 

RULE FOR DIVIDING CIRCULATING DECIMALS. 

Jieduce the divisor and dividend to common fractions ; divide 
one fraction hy the other , and reduce the quotient to decimals. 

Obs. After the divisor is inverted, if the numerators and denominaton havo 
factors common to both, the operation may be contracted by canceling thoM 
fiictors. (Art. 232.) 

2. Divide 319.28007112 by 764.6. Ans. 0.4176326. 

3. Divide 18.56 by .3. 

4. Divide .6 by .1*23. 

6. Divide 2.297 by .297. 

6. Divide 750730.518 by 87.5. 

7. Divide 42630.6 by 28421.3. 

8. Divide 80000.27 by 20000.86. 

9. Divide 24.081 by .386. 
10. Divide .36 by .26. 
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SECTION XI. 

FEDERAL MONEY. 

Art. 366* Federal Money is the currency of the United 
States. Its denominations, we have seen, are Eagles, Dollars, 
Dimes, Cents, and Mills. (Art. 244.) 

367* All accounts in the United States are required by law 
to be kept in dollars, cents, and mills. Eagles are expressed in 
dollars, and dimes in cents. Thus, instead of 8 eagles, we say, 
80 dollars ; instead of 6 dimes and 1 cents, we say, 67 cents, &;c, 

368* Federal Money is based upon the Decimal system of 
Notation. Its denominations increase and decrease from right to 
left and left to right in a tenfold ratio, like whole numbers and 
decimals. (Art. 244. Obs. 1.) 

369* The dollar is regarded as the unit ; cents and mills are 
fractional parts of the dollar, and are distinguished from it by 
a decimul point or separatrix (.) in the same manner as common 
decimals are distinguished from whole numbers. (Art. 311.) 
Dollars therefore occupy units* place of simple numbers ; eagles, 
or tens of dollars, tens* place, <fec. Dimes, or tenths of a dollar, 
occupy the place of tenths in decimals ; cents, or hundredths of a 
dollar, the place of hundredths ; mills, or thousandths of a dollar, 
the place of thousandths ; tenths of a mill, or ten thousandths of 
a dollar, the place of ten thousandths, &c. 

, Obs. 1. Since dimes in business transactions are expressed in cents, two places 
of decimals are assigned to cents. If therefore the number of cents is less than 
10, a cipher must always be pUiced on the left hand of them ; for cents are hur^ 
dredths of a dollar, and hundredths occupy the second decimal place. (Art 3 1 3.) 
For example, 4 cents are written thus .04 ; 7 cents thus .07; &«. 

2. Mills occupy the third place of decimals ; for they are thousandths of i 
dollar. Consequently, when there are no cents in the given sum, two ciphev 
must be placed before the mills. Hence, 

QucBT.— 366. What \% Federal Money? 367. In what are accounts kept in the U. 8. 
How would you express 8 eagles 1 How express 6 dimes and ** cents 1 368. (Jpon what i. 
Federal Money based ? 369. What is regarded as the unit Ir Federal Money 1 Wliat 
Mats and mills 1 How are they distinguished from dollars 1 
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370. To read any sum of Federal Money. 

Call all the figures on tke left of the decimal point dollars ; the 
first two figures after the point, are cents ; the third figure denotes 
mills ; the other places -on the right are decimals of a mill. Thus, 
$3.25232 is read, 3 dollars, 25 cents, 2 mills, and 32 hundredths 
of a mill. 

Qbs. Sometimes all the figures after the point are read as dedmals of a :4)l" 
v. Thus, $5,356 is read, " 5 and 356 thousandths dollars." 

Write the following sums in Federal money : 

1. 70 dollars,, and 8 cents. Ans, $70.08. 

2. 150 dollars, 3 cents, and 5 mills. 

3. 409 dollars, 40 cents, and 3 mills. 

4. 200 dollars, 5 cents, and 2 mills. 

5. 4050 dollars, 65 cents, and 3 mills. 

Note, — In business transactions, when dollars and cents are expressed to- 
gether, the cents are frequently written in the form of a common fraction. 
Thus, the sum of $75.45, is written l^fif dollars. 

REDUCTION OP FEDERAL MONEY. 

CASE I. 
Ex. 1. How many cents are there m 95 dollars? 

Solution, — Since in 1 dollar there are 100 cents, m 95 dollan 
there are 95 tinges as many. And 95 X 100=9500. 

Ans. 9500 cents. 

2. In 20 cents how many mills ? Ans, 200 mills. 

Note. — To multiply by 10, 100, &c., we simply annex as many ciphers t» 
Ihe multiplicand, as there are ciphers in the multiplier. ^Ait. 99.) Hence, 

3T 1« To reduce dollars to cents, annex two ciphers. 
To reduce dollars to mills, annex three ciphers. 
To reduce cents to mills, annex one cipher, 

Obs. To reduce dollars, cents, and mills, to mills, erase tke sign of doUan 
mnd the separatrix. Thus, $25.36 reduced to cents, becomes 2536 cents. 

^ ^■■■' ■■ ■■■■■I ■ — —■■■_ ■.. . ■■■-_■ ■ ■ ■ ■■—■— — ■— ^ 

QvKBT.— 353. How do you read Tederal Money 1 Obs. What other mode of reading 
ffWeral Money it mentioned 1 354. How are dollars reduced to eenta ? DoUan to mills 1 
Onii to miUsI 06* Uollan, cents, and mills, to millsl 
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3. In $12 liow many cents? Am. 1200 cents. 

4. In $460 how many cents ? 
6. In $95 how many mills ? 

6. In 90 cents how many mills ? 

7. Reduce $25.15 to cents. 

8. Reduce $864.08 to cents. 

9. Reduce $1265.05 to milk. 

10. Reduce $4580.10 to mills. 

11. Reduce $6886.258 to mills. 

12. Raduce $85625.40 to mills. 

CASE II. 

13. In 6400 cents, how many dollars? 

Suggestion. — Since 100 cents make 1 dollar, 6400 cents will 
make as many dollars as 100 is contained times in 6400. And 
6400-7-100=64. Afu. $64. 

14. In 260 mills, how many cents ? Ans. 26 cents. 

Note, — To divide bj 10, 100, &c., we simply cat cff as many figures from tlio 
light of the dividend as there are dpheis in the divisor. (Ait. I3l.) Henote, 

372* To reduce cents to dollars, cut off ttoo figures on the 
right. 

To reduce mills to dollars, cut off three figure on the rights 
To reduce mills to cents, cut off one figure on the right, 

Obs. The figures cut oS are cents and mills. 

15. In 626 cents, how many dollars? Ans, $6.26. 

16. In 1516 cents, how many dollars? 
1*7. In 162 mills, how many cents? 

18. In 1000 nulls, how many dollars ? 

19. In 2360 nulls, how many cents? 

20. In 3280 mills, how many dollars ? 
21 Reduce 8500 cents to dollars. 

22. Reduce 2345 cents to dollars, <fec. 

23. Reduce 92355 mills to dollars, <&rc. 

auBST.— ^55. How are cents redaced to doUanl AliUs to dollanY Mills to MaMf 
Oka. What are the figtues cut off 1 
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24. Reduce 150233 mills to dollars, &c. 

25. Reduce 450341 cents to dollars, &e. 

373* Since Federal Money is expressed according to the de- 
cimal system of notation, it is evident that it may be subjected to 
the same operations and treated in the same manner as Decimal 
Fractions. 



ADDITION OP FEDERAL MONEY. 

Ex. 1. A man bought a cloak for $35.3*75, a hat for $4,875, h 
pair of boots for $9.50, and a coat for $23,625 : what did he pay 
foraU? 

Operation. We write the dollars under dollars, cents 

$35,375 imder cents, <&c. Then add each column sepa- 

4.875 rately, and point off as many figures for cents 

6.50. and mills, in the amount, as there are places 

23.625 of cents and mills in either of the given num- 

$70,375 Am. bers. Hence, 

374* We derive the following general 

RULE FOR ADDING FEDERAL MONEY. 

Write dollars under dollars, cents under cents, <fec., so that the 
same orders or denominations may stand under each other. Add 
each column separately, and point off tJie amount a>s in addition of 
decimal fractions. (Art. 320.) 

Obs. If either of the given numbers have no cents expressed, it is customary 
to supply their place by ciphers. 

2. What is the sum of $48.25, $95.60, $40.09, and $81.10 ? 

3. What is the sum of $103.40, $68,253, $89,455, $140 02, 
and $180? 

4. What is the sum of $136,255, $10.30, $248.50, $65.38, 
and $100,125? « 



QuKST.— 357. How is Federal Money added 1 How point off the amount i O&i. Wbsn 
wy of the given nombent have no cents ezpiessed, how is their place supplied 1 
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5. What is the sum of |170, $400.02, $180, $250.10, ana 
$845.22 ? 

6. What is the sum of $268.45, $800.05, $192,125, $80,625, 
and $90.25 ? 

7. What is the sum of $1500.20, $1050.07, $100.70, $95,026, 
$360,437, and $425 ? 

8. What is the sum of $2600, $1927.404, $1603.40, $3304.17 
$165.47, and $2600.08 ? 

9. A man bought a load of hay for $19,675, a horse for $73 26. 
a yoke of oxen for $69.56, a cow for $17, and a calf for $5.80: 
what did he pay for all ? 

10. A lady gave $21.50 for a dress, $9.25 for a bonnet, $28.33 
for a shawl, and $15.25 for a muflf : what was her bill ? 

11. A jockey bought a span of horses for $276.87, and sold 
them so as to gain $73.45 : how much did he sell them for? 

12. A man gave $4925.68 for a farm, and sold it so as to gain 
$1565.37 : how much did he sell it for? 

13. A man sold a sloop for $7623.87, which was $1141.25 less 
than cost : how much did it cost ? 

14. A man bought a block of stores for $15268, which was 
$1721 less than cost: what was the cost? 

15. What is the sum of 134 dolls. 3 cts. 7 mills, 108 doUs. 
6 cts. 8 mills, 90 dolls. 9 cts. 4 mills, and 46 dolls. 18 cts. 4 mills ? 

16. What is the sum of 61 dolls. 1 ct. 2 mills, 19 dolls. 11 cts. 
4 mills, 140 dolls, and 80 dolls. 4 cts.? 

17. What is the sum of 140 dolls. 10 cts., 69 doUs. 3 cts. 
8 mills, 18 dolls. 7 cts., and 29 dolls. 5 mills? 

18. What is the sum of 860 dolls. 8 cts., 298 dolls. 4 cts. 8 mills, 
416 dolls., 280 dolls. 13 cts., and 91 dolls. ? 

19. What i& the sum of 14209 dolls., 65241 dolls., 1050 dolls., 
610 dolls. 7 cts., and 1000 dolls. 10 cts. ? 

20. What is the sum of 1625 dolls., 4025 dolls., 1863 <lolh. 
75 cts., 16000 dolls., and 48261 dolls.? 

21. What is the sum of 8 thousand dolls., 2 hundred and 60 
dolls. 5 cts., 19 thousand dolls. 60 cts., hundred dolls. 9 cts.? 

22. What is the sum of 19 thousand dolls. 50 cts., 61 thou- 
sand dolls. 10 cts., 18 hundred dolls. 3 ctr.? 
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SUBTRACTION OP FEDERAL MONEY. 

Ex. 1. A merchant bought a quantity of molasses for $75.40^ 
and a box of sugar for $42.63 : how much more did he pay for 
one lihan tlie other ? 

Oj)erati(m. We write the less number under the greater, 

$75.40 placing dollars under dollars, <fec., then subtract 

42.63 and point off the answer, as in subtraction of 

. $32.77 decimals. Hence, 

375* We derive the following general 

RULE FOR SUBTRACTING FEDERAL MONEY. 

Write tJie less number under the greater, with dollars under doU 
iars, cents under cents, &g. ; then subtract and point off the remain- 
der as in subtraction of decimal fractions. (Art. 322.) 

Obs. If either of the given numbers have no cents expressed, it is cnstomarj 
to supply their place by ciphers. 

2. A man bought a horse for $75.60, and sold it for $87.63 • 

how much did he make by his bargain? 

3. If a man deposits $204.65 in a bank, and afterwards checks 

out $119.83, how much will he have left ? 

4. A man owing $682.40, paid $435.25 : how much does ho 
«till owe ? 

6. A man owing $982*68, paid all but $64.20 : how much did 
he pay ? 

6. A merchant bought a quantity of goods for $833.63, and re- 
tailed them for $1016.85 : how much did he make by the bargain ? 

7. A merchant bought a lot of goods for $1265.82, and sold 
them for $942.35 : how much did he lose ? 

8. A grocer sold a lot of sugar for $635.20, and made thereby 
$261.38 : how much did he pay for the sugar? 

9. A man sold his farm for $12250.62, which was $1379.87 
more than it cost : how much did it cost ? 



ftu«BT.— 358. How is Federal Money subtracted 1 Flow point off the remainder \ 
Ob» When either of the given nuraberit have no cenU, how is their place supplied ? 
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10. From ^lOeOO.YS take $8901.26. 

11. From 120206.85 take $10261.062. 

12. From $61219.40 take $100,036. 

13. From $19 take 1 cent and 9 mills. 

14. From 89 dollars take 89 cents. 

15. From 506 dolls, take 316 dolls, and i cts. 

16. From 5 dolls. 1 mills take 2 dolls. 7 cU. 

17. From 61 dolls. 6 cts. take 29 dolls. 4 mills. 

18 From 11000 dolls. 10 cts. take 110 dolls. 3 cts« 
19. From lOOlOO dolls, take 10110 dolls. 10 cts. 



MULTIPLICATION OF FEDERAL MONEY. 

37 6« In multiplication of Federal Money, as well as in simple 
numbers, the multiplier must always be considered an abstract 
number. (Art. 82. Obs. 2.) 

Ex. 1. What will 8 bbls. of flour cost, at $5.62 per bbl. ? 

Analysis. — Since 1 bbl. costs $5.62, 8 bbls. will cost 8 times da 
much; and $5.62 X8=$44.96 Ans. 

2. What cost 21.7 bushels of apples, at 15 cts. per bushel? 

Operation. Reasoning as before, 21.7 bushels will cost 

21.7 21.7 times 15 cents. But in performing the 

.15 multiplication, it is more convenient to make 

1085 the .15 the multiplier, and the result will be 

217 the same as if it was placed for the multipli- 

$3,255 Ans. cand. (Art. 83.) Point off the product as be- 
fore. Hence, 

377* When the jyrice of on^ article, ane pound, one yard, <fec., is 
given, to find the cost of any number of articles, pounds, yards, <fec. 

Multiply the price of one article and the number of articles fO" 
ff ether, and point off the product as in multiplication of decimals^ 
(Art. 324.) 



aiTBST.— 376. In Multiplication of Federal Money, what must one of the given facton 
be oonsldered ? 377. When the price of one article, one pound, &c., Is given, how 1« th» 
CMt y[ any number of articles found 1 
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3. What cost 17.6 yards of cloth, at $4.75 per yard? 

4. Multiply $25,625 by 20.2. 

378* From the preceding illustrations we derive the following 
general 

RULE FOR MULTIPLYING FEDERAL MONEY. 

Multiply as in simple numbers, and point Ojf the product as m 
nt.ltiplication of decimal fractions. (Art. 324.) 

Ob3. J . When the price, or the quantity contains a common fraction, the 
firaction may be changed to a decimal. (Art. 337.) 

2. In business operations, when the mills in the answer are 5, or over, it m 
customary to call them a cent ; when under 5, they are disregarded. 

6. What cost 12iJ- yards of cotton, at 9-J- cts. per yard ? 

Solution. — 12^ yards=12.5, and 9i cts.=.0925 ; now .0925X 
12 5=$1. 15626. Jns. 

6. What cost 45-J- yards of satin, at 87^ cts. per yard ? 

7. What cost 169i bbls. of pork, at $8i per barrel ? 

8. What cost 324f lbs. of sugar, at 12^ cts. a pound? 

9. What cost 97 gals, of oil, at 87^ cts. per gallon ? 

10. What cost 310 lbs. of tea, at 62-J cts. a pound? 

11. What cost 23i tons of hay, at |8f per ton? 

12. What cost 45 bbls. of flour, at |7i per barrel? 

13. At 16i cts. per doz., what cost 13-jt dozen of eggs ? 

14. At 8|^ cts. per pound, what will 32^ lbs. of pork come to? 

15. At |6i per bbl., what will 145^ bbls. of flour cost? 

16. At 22-J- cts. per doz., what will a gross of buttons cost? 

17. At 31i cts. per doz., what cost 45 doz. skeins of silk? 

18. At l7i cts. per yard, what cost 91 -J yards of calico ? 

19. What cost 45 doz. plates, at 62^ cts. per doz. ? 

20. What cost 63 doz. pen-knives, at $3-^ per doZ. ? 

21. What cost 19 doz. silver spoons, at $7^ per dozen? 
32. What cost 1865i bushels of wheat, at $lf per bushel? 
23. What cost 2560^ yds. of broadcloth, at |5i per yvd ? 

AvssT.— 378. Whnt Is the rule for Multiplication of Federal Money 1 Obs. When x'm 
wlca or qaanticy coataini a common firaction, what should be done with it 1 
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I DIVISION OF FEDERAL MONEY. 

I Ex. 1. A man bought 8 sheep for $42.24 : what did n give 

apiece ? 

Analysis. — ^If 8 sheep cost $42.24, 1 sheep will cost i of 1 42.24 ; 
\ and |42.24-T-8=$5.28. Ans. $5.28. 

Proof, — If 1 sheep costs $5.25, 8 sheep will cost 8 times as 
much , and $5.28 X 8=$42.24. Hence, 

379* When the number of articles, poimds, yards, &c., a 
the cost of the wJiole are given, to find the price of one article, one 
poimd, <fec. 

Divide the whole cost hy the whole number of articles, and poin* 
off the quotient as in division of decimal frax^tions, (Art. 330.) 

2. A shoemaker sold 15 pair of boots for $67.50 : how much 
did he get a pair ? 

3. A merchant sold 6 5 it Ihs. of sugar for $3.93 : how much 
was that a pound ? 

4. A man bought 6.5 yards of cloth for $20.345 : how much 
was that per yard ? 

5. How many bbls. of flour, at $5.38 per bbl., can be bought 
for $34.97 ? 

Analysis. — Since $5.38 will buy 1 bbl.. Operation. 

$34.97 will buy as many bbls. as $5.38 5.38)34.97(6.5 An» 
are contained times in $34.97. We divide 32 28 

as in simple numbers, and point off one de- 2 690 

cimal figure in the quotient. 2 69 

Proof. — $5.38X6.5=$34.97, the given amount. 

380* Hence, when the price of one article, pound, yard, <fec., 
and the cost of the whole are given, to find the number of arti« 
cles, &c. 

Divide the whole cost hy the price of one, and point off the quo* 
iient as i n division of decimals. 



Quest.- 379. Whon the number of articles, ponnd«, 4lc., and the cost of the whole 
given, how is the cost of one article found ? 380. When the price of one article, one pooM^ 
tcjc., and the cost of the whole are given, how Is the number of articles found t 
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6. How many coats, at $12.56, can be bought for $103,085 ? 
1, How many times is $11.13 contained m 87.606 ? 
8. A gentleman distributed $68 equally among 32 poor per- 
sons : how much did each receive ? 

Operation, 
32)$68(2.125 Ans, After dividing the $68 by 32, there is 

64 a remainder of 4 dollars, which should be 

4000 reduced to cents and mills, and then be 

32 divided as before. (Art. 354.) The ciphers 

80 thus annexed must be regarded as deci- 

64 mals; consequently there will be three 

160 decimal figures in the quotient. 
160 

38 !• From the preceding illustrations we derive the following 
general 

RULE FOR DIVIDING FEDERAL MONEY. 

Divide as in simple numbers^ and point off the quotient as tn 
division of decimal fractions. (Art. 330.) 

Obs. 1. In dividing Federal Money, if the number of decimals in the divisoi 
is the same as that in the dividend, the quotient will be a whole number. 
(Art 330. Obs.!.) 

2. When there are more decimals in the divisor than in the dividend, annex 
as many ciphers to the dividend as are necessary to make its decimal' places 
equal to those in the divisor. The quotient thence arising will be a whola 
number. (Obs. 1.) 

3. After all the figures of the dividend are divided, if there is a remainder, 
ciphers may be annexed to it, and the operation may be continued as in divi- 
sion of decimals. (Art. 330. Obs. 3.) The ciphers thus annexed must be re- 
d^arded as decimal places of the dividend. 

9. How many gallons of molasses, at 28 cts. per gallon, can 
you buy for $80.25 ? 

QuBBT.— 381. What is the rule tor Division of Federal Money 1 Obs When there ii a 
ramainder after a I the figures of the dividend are divided, hovir proceed ? When then 
noie decimals in the divisor than in the dividend, how proceed 7 
T.H. 11 
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10. How many yards of calico, at IBi cts. per yard, can b« 
bought fort 73.3 7i? 

11. How many doz. of eggs, at 0-}- cts. per doz., can be bought 
for 194.185? 

12. At 18f cts. per doz., how many skeins of sewing silk can 
be bought for $67.50 ? 

13. A man paid $72.26 for 20.5 yards of cloth : how much did 
he pay per yard ? 

14. A man paid $76.50 for 51 sheep : what was the price per 
head? 

15. A man^paid $150 for 24 pair of boots: how much was 
that a pair ? 

16. If you give $56.25 for 28i bbls. of flour, how much do you 
pay per barrel ? 

17. K a man gives $316,375 for 87i- yards of cloth, what is 
that per yard ? 

18. A grocer sold 965i lbs. of sugar for $81.25 : what did he 
get a pound ? 

10. The fare from Albany to Buffalo, a distance of 326 miles, 
is $13.20 : how much is it per mile ? 

20. The fare from Boston to Albany, a distance of 203 mile<(, 
is $5.50 : how much is it per mile ? 

21. If a clerk's salary is $650 per annum, how much does he 
receive per day ? 

22. If a man spends $563.38 a year, how much are his average 
expenses per day ? 

23. At 87^ cts. per bushel, how many bushels of wheat can 
youbuy for $1500? 

24. How many tons of coal, at $6,625 per ton, can you buy for 
$752.36 ? 

25. If a man's income is $100 per week, how much is it per 
hour? 

26. At $14.50 per acre, how many acres of land can you buy 
foi $3560? 

27. At $15i- apiece, how many cows can you buy for $7750? 

28. At $375.75 apiece, how many carnages cfa be bought for 
$66362.50 ? 
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COUNTING ROOM EXERCISES. 

Ex. 1. What cost 320 yards of satinet, at $1.12^ per yard? 

Analym. — If the price were $1 per yard, the cloth would evi- 
dently cost as many dollars as there are yards. But $1.12-]|r is 
equal to 1 and i dollars ; hence, the cloth will cost -J more dollars 
than there are yards ; consequently, if we add to the number of 
yards i of itself, it will give the cost. Now i of 320=40, and 
320+40=360. Ans. $360. 

Proof. — $1.12iX 320=$360, the same as before. Hence, 

382. When the price of 1 article, 1 poimd, <fec., is $1.12^ 
Jl.25; $1.37^; (fee, to find the cost of any number of articles. 

To the given number of articles, add i, ■}-, f , (fee, of itself as 
Ik case may he, and the sum vnll be tlie cost required. 

Obs. When the price of 1 article, &c., is $2.l2i, S2.25, S3.37i, &c., the 
operation may be contracted by multiplying the given number of articles by 
^i> ^i) Hi ^-f as the case may be. 

2. What cost 640 bushels of wheat, at $1.26 per bushel? 

3. What cost 372 pair of shoes, at $1.37i- a pair? 

4. What cost 480 bbls. of cider, at $1.62^ a barrel ? 

5. What cost 620 yards of silk, at $1.60 per yard? 

6. What cost 720 drums of figs, at $1.87^ per drum? 

7. At $2.12i apiece, what will 480 sheep cost? 

8. At $2.37i apiece, what will 364 vests cost? 

9. At $3.26 per yard, what cost 744 yards of cloth ? 

10. At $4.62^ apiece, what cost 960 hats ? 

11. At $5.12^ a pair, what cost 278 pair of boots? 

12 At $7.37i per lb., what will 366 lbs. of opium cost ? 

13. A collier sold 856 tons of coal, at $6.87-i- per ton: how 
BJUcb did it amount to ? 

14. At 19.62il^ per acre, what will 637 acres of land cost? 
16. What cost 72 lbs. of flax, at $8.26 per hundred? 

Analysis. — 72 pounds are ^o- of 100 pounds; therefore 12 

8 25x73 
pounds will cost A^ of $8.26 ; and t% of $8.26=— |^. 
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Operation, We multiply the price of 100 lbs. ($8.25) 

$8.26 by 12, the given number of pounds, and the 

72 product $594.00, is the cost of 72 lbs. at 

1650 $8.25 jper pound. But the price is $8.25 per 

6775 hundred ; consequently the product $594.00 

$5.9400 Ans. is 100 times too large, and must therefore be 

divided by 100, to give the true answer. But 
to divide by 100, we simply remove the decimal point two places 
towards the left. (Art. 331.) 

16. What cost 367 bricks, at $4.45 per 1000? 

Operation, Reasoning as before, 367 bricks will cost 

4.45 tWt of ^4.45. We multiply the price of 1000 

3 67 bricks by the given number of bricks, and di- 



$l.a^315 Ans, vide the product by 1000. (Art. 331.) Hence, 

383. To find the cost of articles sold by the 100, or 1000. 

Multiply the given price hy the given number of articles ; then 
if the price is for 100, divide the product by 100 ; but if the price 
is for 1000, divide it by 1000. (Art. 331.) 

17. A farmer sold 563 lbs. of hay, at $1.12^^ per hundred : how 
much did it come to ? 

18. What cost 1640 lbs. of beef, at $6.37+ per hundred? 

19. What cost 2719 lbs. of fish, at $4.20 per hundred ? 

20. What is the freight on 3568 lbs. from New York toBufelo, 
ai $1.67 per hundred? 

21. What cost 6521 lbs.. of cheese, at If cts. per hundred? 

22. What cost 15214 lbs. of butter, at 12+ cts. per hundred? 

23. At $6.25 per 1000, what cost 865 feet of spruce boards? 

24. At $19.45 per 1000, what cost 2680 feet of pine boards? 

25. At $67.33 per 1000, what cost 6500 feet of mahogany? 

26. When ginger is $16.53 per cwt., what is it per pound? 

Analysis. — Since 100 lbs. cost $16.53, 1 lb. will cost rlr of 
116.53. But to divide by 100, we remove the decimal point tw€ 
places to the left. (Art. 331.) Ans. $0 1653. 

QuKflr.--383. How do you find the cost of articles sold, by the 100, or 10001 
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27. When pine boards are 121.63 per 1000, what are they per 
foot? 

Solution. — ^Reasoning as before, 1 foot will cost -nftnr of $21.63. 
Now to divide by 1000, we remove the decimal point- three places 
to the left. (Art. 331.) Ans, $.02163. Hence, 

384* "When the cost of 100, or 1000 articles, pounds, <fec., .» 
given, the price of one is found by simply removing the decimat 
point in the given cost or dividend, as many places to the left a» 
there are ciphers in the divisor, (Art. 331.) 

28. Bought 1000 bricks for $7.20 : what is that apiece? 

29. If 1000 feet of hemlock boards cost $6.40, what will one 
foot cost ? . 

30. Bought 42 cwt. of tobacco for $565.82 : what is that per 
cwt. ; and what per pound ? 

31. Bought 75 cwt. of butter for $966.38: what is tkat per 
cwt. ; and what per pound ? 

BILLS, ACCOUNTS, <b0. 

385* A Billy in mercantile operations, is a paper containmg 
a written statement of the items, and the price or amount of goods 
Bold. 

32. What is the cost of the several articles, and what the amount^ 
of the following bill ? 

New York, May 21st, 1847. 
Q, B. Gh^armis, Esq,, 

Bought of Mark H, Newman it Co,, 

75 Thomson's Mental Arithmetic, at $ .12^ 

60 " Practical Arithmetic, " .31-J- 

36 Porter's Rhetorical Reader, '* .62^ 

25 Willson's School History, " .46 

30 M'Elligott's Young Analyzer, " .Sl-J- 

75 Thomson's Day's Algebra, " .50 - • 

60 ** Legendre's Geometry, .47^ - • 

Received Payment, 

Mark H, Newman tt Cb» 
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BILLS, ACCOUNTS, ETC. 



[Sect. XL 







(38.) 








Philadelphia, 


Juae 10th, 1847. 


Hon. Horace Binney, 












Bought of Leverette db Origgt, 


163 lbs. Butter, 


at 


% .14i 


- 


235 lbs. Coffee, 


4i 


.08i 


. 


66 lbs. Chocolate, 


H 


.11 


. 


685 lbs. Sugar, 


tt 


.lOi 


- 


21 doz. Eggs, 


ii 


.13 


- 


860 lbs. Tjard, 


4< 


.09i 


- - - 



What was the cost of the several articles, and what the amount 

of his bill? 

(34.) 

Albany, July 1st, 1847. 
Messrs, Collins A Brothers^ 





ToG. 


W. Bunker, Dr. 


Foi^20 yds. Silk, at 


|1.12i 


- 


- 


«' 256 " Broadcloth, " 


d.62i 


- 


- 


" 175 pau- Cotton Hose, " 


0.12i 


- 


- 


" 100 " Silk " " 


0.87i 


■■ 


- 


" 15 doz. Gloves, " 


0.62i 


- 


- 


" 120 Straw Hats, 


1.87i 


m 


- 



What was the cost of the several articles, and what the amount 
ofhisbiU? 

(35.) 

St. Louis, Aug. 25th, 1847. 



James Henry, Esq, 

For 15260 lbs. Pork, 
" 7265 lbs. Cheese, 
" 11521 bu.Com, 
" 1560 bbls. Flour, 



To J, L, Hoffman <k Co,, Dr. 
at |0.05i 



« 


0.08i 


ti 


0.50 


i€ 


6.12i 



4* 



CREDIT. 

at $0.06+ - - - 
" 0.07 

0.3 7i 

" Cash to balance account, - - . « . 

What is the amount of cash requisite to balance the account?. 



Bj 115C lbs. Cotton, 
8256 lbs. Sugar, 
6450 gals. Molasses, 



AftTs. 386, 387.J percentage. 
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PERCENTAGK 

Art. 386* The terms Percentage and Per Cent signify a cer* 
tain alloQcance on a hundred ; that is, a certain jxirt of a hundred^ * 
or simply hundredths. Thus, the expression 6 per cent, signifies 
6 hundredths, (t8t>) ^ per cent., 7 hundredths, (tJt,) &c., of the 
number, or sum of money under consideration. 

Note, — The tenns Percentage and Per Cent, axe derived firom the Latin per 
and centumf signifying by the Kwndred, 

387* We have seen that hundredths are decimal expressions, 
occupying the first two places of figures on the right of the deci- 
mal point. (Arts. 311, 314.) Now, since percentage BoAper cent. 
signify hundredths, it is manifest that they can he expressed hy 
decimals, as in the following 





PEBOENTAGB TABLE. 








1 per cent. 


• • • 


is written thus: 


.01 


2 per cent. 








IC 


u 


M 


. .02 


3 per cent. 








« 


M 


M 


.03 


6 per cent. 








M 


M 


U 


.06 


• 7 per cent 








M 


U 


CI 


.07 


10 per cent. 








M 


l« 


14 


.10 


12 per cent. 








M 


M 


M 


.12 


50 per cent. 








CI 


II 


II 


.50 


100 per cent. 








M 


II 


M 


1.00 


103 per cent. 








a 


M 


II 


1.03 


125 per cent, 


Ac. 






(( 


II 


II 


1.25 


\ per cent, 


that is, 1 of 1 per cent 


(1 


11 


It 


.005 


i per cent, 


that IS, i of 1 per cent 


u 


l< 


II 


0025 


1 per cent, 


that is, 1 of 1 per cent 


<l 


It 


II 


.0075 


13| per cent 


• • • 


it 


U 


f{ 


.13125 


25| per cent 


• • • 


If 


it 


<( 


.25375 


Obs. ] . It will be seen from the preceding 


Table, that when the given per 


**nt. is less than 10, a cipher must be prefixed 


to the 


figure expressing it, in the 


•wic manner as when tiie number of cents is 


less than 10. 


(Art 


369. Obs.l.) 



QpBgT.— 388. What do the terms percentage and per cent, signify 1 What Is meant if 
* Mr cent^ 7 per eent, Jbe., <^ any number, or snin i 
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When the given per cent, is more than 100, it Jiast plainly require a mixed 
number to express it. (Art. 315. Obs. 2.) 

2. Parts of 1 per cent, may be expressed either by a cmwnum fraction, or bj 
decimals Thus, the expression 17| per cent., is equivalent to .17625 percent 

3, The first two decimal figures properly denote the per cent.f for they ar« 
hundredths ; the other decimals being parts of kundredtJiSf express parts of 
1 per cent. 

EXAMPLES. 

1 Write 1 per cent., 2 per cent., 4 per cent., 6 per cent., 7 per 
cent., 8 per cent., in decimals. 

2 Write 11 percent.; 12; 14; 16; 16; 23; 65; 93. 

8 Write i per ct. ; -}-;i; -f; f; f; i; i; |; f; i; i; }; f. 

4. Write 4i per ct. ; 6i; H; Hi 12+ ; 16+; 115; 400-J-. 

5. An agent collected 1700 for a merchant, and received 5 per 
cent, for his services : how much did he receive ? 

Analt/sis.^-Since 5 per cent, is the same as tJitj the Agent must 
have received rU of ilOO, Now tott of $700 is |+H, which is 
equal to $7 ; and 5 hundredths is 5 times $7, or $35. 

Operation, Since Tf?r=-^5, we multiply the given num- 

$700 her of dollars by .06, and it gives the answer in 

.05 cents, which we reduce to dollars by pointing 

$35.00 Ans, off 2 decimals. (Art. 372.) Hence, 

388* To calculate percentage on any number, or sumyof 
money. 

Multiply the given number or sum by the given per cent, expressed 
decimallj/; and point off the product as in multiplication of deci* 
mal fractions, (Art. 324.) 

Obs. I. It is important for the learner to observe, that the amcnnt of money 
collected, is made the basis upon which the percentage is computed. That is, 
the agent is entitled to 3 dollars, as often as he collects 100 dollars, and not as 
often as he pays over 100 dollars, as is frequently supposed. For in the latter 
case he would receive only -j-^§^, instead of -j^-q of the sum in question. Thii 
distinction is important, especially in calculating percentage on large sums. 

Quest.— 387. How may per centage or per cent, be expressed? Obs. When the -given 
per cent, is less than 10, howls it written? When more than 100, how? 388. Hew is 
percentage calculated ? Obe. In collecting money, upon what ba^is is the per cent, eai- 
calated ? If the per cent, contains a common flraictloii which cannot w expressed decl* 
mally, how proceed ? 
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2. Hence, if the per cent, contains a common fraction which cannot be ex- 
pressed decimally, first multiply by the decimal, then by the common fraction 
of the given per cent., and point off the sum of their products as above. 

6. What is 4^ per cent, of $300 ? 

Solution. — Expressed decimally, 4-J- per cent.=.042 ; (Art. 387 
Obs. 2 ;) and $300X •042=$12.60. Am. 

7. What is 3 per cent, of $256.25 ? 

8. What is 2 per cent, of $437.63 ? 

9. What is 2\ per cent, of $138,432 ? 

10. What is 6 per cent, of $145.13 ? 

11. What is 7 per cent, of $1630.10 ? 

12. A man borrowed $150, and paid 7 per cent, for the use or 
it : bow much did he pay ? 

13. A merchant bought goods amounting to $1825, and sold 
them so that he gained 12 per cent. : how much did he gain? 

14. A constable collected $862.56, and charged 5 per cent, foi 
his services : how much did he receive ; and how much did he 
pay over ? 

15. What is 10 per cent, of $4020.50 ? 

16. What is 8 per cent, of $1675 ? 

17. What is 4^ per cent, of $725 ? 

18. What is 5i per cent, of $648.30 ? 

19. What is 6-J- per cent, of $1000 ? 

20. What is 7^ per cent, of $2000 ? 

21. Wliat is 8i per cent, of $100.25 ? 

22. A farmer having 1500 sheep, lost 25 per cent, of them: 
how many did he lose ? 

23. A merchant having $1960 on deposit, drew out 20 per cent, 
of it : how much had he left in the bank ? 

24. A merchant imported 1500 boxes of oranges, and 12-jt per 
cent, of them decayed : how many boxes did he lose ; and how 
many had he left ? 



25. What 

26. What 

27. ^Vhat 

28. What 
'i9. Wliat 



si per cent of $1625? 
s i per cent, of $2526.40 ? 
s i per cent, of $42260.08 ? 
s \ per cent, of $75000 ? 
s f pvr cent, of $100000? 
11* 
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30. What is i per cent, of $46241.20 ? 
81. What is i per cent, of $675264 ? 

32. A merchant bought a stock of goods amounting to $4565, 
and paid 3i per cent, for freight : what was the whole cost of 
his goods ? 

33. A man's salary is $2000 a year, and he lays up SY-J pei 
cent, of it : how much does he spend ? 

34. A youth who inherited $20000, spent 40 per cent, of it in 
dissipation : how much had he left ? 

35. Two merchants embarked in business with $18250 capital' 
apiece ; one gained 20 per cent, and the other lost 20 per cent, 
the first year : what was then the amount of each man's property 1 

36. Two men invested $10000 apiece in stocks ; one lost 8 per 
cent., the other 6 per cent. : what was the difference of their loss ? 

3*7. What is the difference between 6 per cent, of $1040, and 
1 per cent, of $905 ? 

APPLICATIONS OP PERCENTAGE. 

389* Percentage, or the method of reckoning hy kundredtJis, 
is applied to various calculations in the practical concerns of life. 
Among the most important of these are Commission, Brokerage, 
the Rise and Fall of Stocks, Interest, Discount, Insurance, Profit 
and Loss, Duties, and Taxes. Its principles, therefore, should be 
thoroughly understood by every scholar. 

COMMISSION, BROKERAGE, AND STOCKS. 

390* Commission is the 2)er cent, or sum charged by agents 

for their services in buying and selling goods, or transacting other 

business. 

Obs. An Agent who buys and sells goods for another, is called a Commit 
sum Mercifuntf a Factor ^ or Correspondent. 

391* Brokerage is the jper cent, or sum charged by money deal- 
ers, called Brokers, for negotiating Bills of Exchange, and other 
monetary operations, and is of the same nature as Commission. 

Q.CK8T.— 390. What is commissioq 1 Oha. What is an agent who bays and sells foad> 
flw another osnally called 1 
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392* By the term Stacks^ is meant the Capital of moneyed 
institutions, as incorporated Banks, Manufactories^ Baib*oad and 
Insurance Companies ; also. Government and State Bonds, &c. 

0b8. 1. stocks are usually divided into portions of $100 each, called shares f 
and the owners of these shares are called Stockholders. 

2. The association or company thus fbrmed, is called a corporaHons the m- 
strumenc specifying the powers, rights, and privileges invested in the corpora- 
tion^ is called a charter. 

393* The original cost or valuation of a share is called its 
nominal, or par value ; the sum for which it can be sold, is its 
real value, * 

Obs. 1. The rise or faU of Stocks is reckoned at a certun per cent, of its 
pair value. The term par is a Latin word, which signifies equals or a staU of 
equaUJty. 

% When Stocks sell for their original cost or valuation, they are said to be 
at par ; when they sell for more than cost, they are said to be above par^ aJt a 
premium^ or an advance ; when they do not sell at cost, they are said to be 
heUrw par^ ot at a discomU, 

3. Persons who deal in Stocks are usually called Stock Brokers, or Stock 
Jobbers. 

394* The commission or allowance made to factors and brokers^ 
also the rise and fall of stocks, are usually reckoned at a certain 
vercenta^e on the am,ount of money employed in the transaction, 
or on the par value of the given shares. Hence, 

395* To compute commission, brokerage, and the premium or 
discount on stocks. 

Multiply the given sum by the given per cent, expressed in deci- 
nude, and point off the product as in Percentage. (Art. 388.) . 

Obs. The comnuseion for the collection of bills, taxes, &c., also for the sale 
or purchase of goods, varies from 2| to 12 or 15 per cent., and sbmild alwa}^ 
be reckoned on the anununl of money collected, or paid out, or employed in th«i 
transaction. 

The brokerage for the sale or purchase of stocks, varies from | to | pe 
cent, reckoned on the par value of the stock. 

arasT.— 391. What is brokerage 1 392. What is moant by the term stocks ? Oh» How 
SM stocks asaally divided ? 393. What is the ^ value of stocks 1 What the real value f 
ObM. What is the meaning of the term par ? When are stocks at par 1 When aboiv* pai t 
When below 1 30Sk How do you eompate commission, brokerage, Abc I 
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EXAMPLES. 

1. An auctioneer sold goods amounting to $463, at 3 per cent, 
commission : how much did he receive ? Atib, $13.89. 

2. An agent bought goods amounting to $625.375 : what is 
his commission, at 2 per cent. ? 

3. What is the commission on $1682.25, at 3i per cent. ? 

4. What is the commission on $1463.18, at 5 per cent. ? 

5. What is the commission on $2560.07, at 4^ per cent. ? 

6. What is the commission on $10250, at 6 per cent. ? 

7. What is the commission on $8340.60, at 7 per cent. ? 

8. What is the commission on $960,625, at 5-J- per cent. ? 

9. A commission merchant sold goods to the amount of $623 5» 
at 2-}- per cent. : what was his commission ? 

10. An attorney collected a debt of $8265.17, and charged 7-^ 
per cent, for his services : how much did he receive ? 

11. Bought $1108 worth of books, at 4 per cent, commission: 
what was the amoimt of commission ? 

12. A tax-gatherer collected $12250, for which he was entitled 
to 5i per cent, commission : how much did he receive ? 

. 13. Sold goods amounting to $1432.26 : how much was the 
commission, at 4 per cent. ? 

14. A commission merchant sold a quantity of hardware amount- 
mg to $9240.71 : how much would he receive, allowing 2^ per 
cent, for selling, and 2 per cent, more for guaranteeing the pay- 
ment? 

15. An auctioneer sold carpeting amounting to $2136.63, and 
charged 2-}- per cent, for selling, and 2f per cent, for guai-anteeing 
the payment : how much did the auctioneer receive ; and how 
much did he remit the owner ? 

396* Commission merchants, agents, <&c., generally keep an 
account with their employers, and as they make iLvestmeots or 
sales of goods, charge their commission on the amoimt invested* 
or the sum employed in the transaction. 

Sometimes, however, a specific amount is sent to an agent or 
broker, requesting him, after deducting his cofnmTfsion, to lay out 
the balance in a certain manner. 
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16. A gentleman sent* his agent $1500 to purchase a library; 
how much had he to lay out after deducting his commission at 5 
per cent. ; and what was his commission ? 

Note. — The money actually laid out by the agent in books, is manifestly the 
proper basis on which to calculate his commission ; for it would be unjust t4 
charge commission on the sum he retains. (Art. 395. Obs.) 

Analysis, — ^The money laid out is -Hf-J of itself, and the commis- 
sion is -rJ-g- of this sum ; consequently the money laid out added 
U) the commission, must be -H-J the whole amount. The questioit 
therefore resolves itself into this: $1500 is -tff of what sum? 
If $1500 is +fS-, tJt must be 1500^105=W^, and W=-WV» 
X100=$1428.5'7, the sum laid out. Now $1500 — $1428.67— 
$71.43, the /commission. 

Proop. — $1428.67 X.06=$7l.43; and $1428.57+$7l.43= 
$1600, the amount sent. Hence, '^ 

397* To compute commission when it is to be deducted in 
advance from a given amount, and the balance is to be invested. 

Divide ike given amount hy $1 increased by the per cent, commis- 
sion, and the quotient tvill be the part to be invested. Subtract the 
part invested from the given amount, and the remainder vnll be the 
commission, 

Obs. The commission may also be fbimd by multiplying the sum invested by 
the given per cent, according to the preceding rule. (Art. 395.) 

17. An a^ent received $21500 to lay out in provisions, after 
deducting 2 ^)er cent, commission : what sum did he lay out ? 

18. A country merchant sent $3660 to his agent in the city, to 
purchase goods : after taking out his commission, at 3^ per cent., 
how much remained to lay out ? 

19. Baring, Brothers & Co. sent their agents $800000 to buy 
flour : after deducting 5 per cent, commission, how much would 
he left to invest ? 

20. A broker negotiated a bill of exchange of $82531, at 6 per 
cent. : how much did he receive for his services ? 

21. What is the brokerage on $94266, at 1^ per cent. ? 

22. What is the brokerage on $6200, at f per cent. ? 



248 STOCKS. [Sect. XII 

23. What is the brokerage od $8846.'^0, at •}■ per cent. ? 

24. What is the brokerage on $2500, at f per cent. ? 

25. A broker made an investment of $21265, and charged !•) 
per cent. : what was the amoimt of his brokerage ? 

26. If you buy 20 shares of Western Railroad stock, at 7 per 
cent, advance, how much will your stock cost you? Am, $2140. 

Note. — The stock evidently cost its par value, which is $2000 and 7 per cent. 
besides. Now $2000X .07=$! 40.00 ; and $2000 -f-$140=:$2l40. 

27. What cost 20 shares of bank stock, at 7 per cent, discount? 

Ans, $2000— $140=$1860. 

28. What cost 35 shares of New York and Erie Railroad stock, 
at 5i per cent, premium ? 

29. A merchant bought 45 shares of Commercial £ank stock, 
at par, and afterwards sold them, at 50 per cent, discount : how 
much did he lose ? 

30. A man invested $8460 in the New England Manufacturing 
Co., and afterwards sold out at 4-}- per cent, advance : how much 
did he sell his stock for ? 

31. Sold 64 shares of Hudson River Railroad stock, at 10^ per 
cent, premium : how much did they come to ? 

32. A man bought 35 shares of Utica and Syracuse Railroad 
stock, at par, and afterwards sold them at H per cent, advance : 
how much did he get for them ? 

33. A man bought 15 shares of Albany and Schenectady Rail- 
road stock, at 2 per cent, advance, and sold them at 10 per cent, 
disc. : how much did he sell them for ; and how much did he lose ? 

34. Bought 71 shares in the Albany Gas Co, at 5-i- per cent. 
premium : how much did they amount to ? 

35. A broker bought 48 shares of Michigan Railroad stock, 
at 14 per cent, discount, and sold them at 6 per cent, advance: 
how much did he make by the operation ? 

36. If I employ a broker to buy me 55 shares of Railroad stocky 
y^hich is 20 per cent, below par, and pay him i per ceat. broker 
age, how much will my stock cost me ? 

37. If my agent buys 78 shares of New York and Philadel- 
phia Railroad stock, at 15 per cent, advance, and charges me f 
per cent, brokerage, how much will mj stock cost? 
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INTEREST. 

398* Interest is the sum paid for the use of money by the 
borrower to the lender. It is reckoned at a given per cent, per 
annum; that is, so many dollars are paid for the use of $100 
for OM year; so many cents for 100 cents; so many pomids for 
£100; <fec. 

Obs. The student should be careful to notice the distinction between Com' 
mission and hUerest. The fomijer is reckoned at a certain per cent, without 
regard to time ; (Art. 395 ;) the latter is reckoned at a certain per cent, for one 
year; consequently, for lo7iger or shorter periods than one year, tike proporti/rm 
of the percentage for one year are taken. 

The term per annum, signifies for a year. 

399* The money lent, or that for which interest is paid, is 
called the principal. 

The per cent, paid per annum, is called the rate. 

The sum of the principal and interest, is called the amount. 
Thus, if I borrow $100 for 1 year, and agree to pay 5 per cent, 
for the use of it, at the end of the year I must pay the lender 
$100, the sum which I borrowed, and $5 interest, making $105. 
The principal in this case, is $100; the interest $5; the rate 6 
per cent. ; and the amount $105. 

Obs. The term per annum, is seldom expressed in connection with the rate 
per cent., but it is always understood ; for the rate is the per cerU. paid pe^' 
annum. (Art. 399.) 

400* HXiirate of interest is usually established by law. It va- 
ries in different coimtries and in different parts of our own country. 

Obs. When no rate is mentioned, the rate established by the laws of the 
State in which the transaction takes place, is always understood to be the one 
intended by the partieA' 

401 • Any rate of interest higher than the legal rate, is called 
'jusury, and the person exacting it is liable to a heavy penalty. 

Any rate less than the legal rate may be taken, if thi parties 
concerned so agree. 

QuKST.— 398. What is Interest 1 How is it reckoned ? Ohs. What is the dllleieace be- 
tween Commission and Interest ? What is meant by the term per annum 1 399. What is 
meant by the principal ? The rate ? The amount ? 400. How is the rate usually deter- 
mined ? Is it the same everywhere ? Obs. When no rate is mentioned, what rate Is ub- 
denlood 1 401. What is anv rate higher than the legal rate called 1 
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402* The legal rates of interest, and the penalty for usury in 
the several States of the Union, are as follows : 



Stales. 
Maine, 

N. Hampshire, 
Veimont, . 
Massachusetts, 
Rhode Island, 
Connecticu , 
New York, 
New Jersey, 
Pennsylvania, 
Delaware, 
Maryland, 
Virginia, 
N. Carolina, 
S. Carolina, 
Georgia, 
Alabama, 
Mississippi, 
Louisiana, 
Tennessee, 
Kentucky, 
Ohio, 
Indiana, 
Illinois, 
Missouri, 
Michigan, 
Arkansas, 
Florida, 
Wisconsin, 
Iowa, 
Texas, 
Dist. Columbia, 



Legal rales, 
6 per cent. 
6 per cent. 
6 per cent. 
6 per cent. 
6 per cent 

6 per cent. 

7 per cent. 
6 per cent. 
6 per cent. 
6 per cent. 

6 per cent, a 
6 per cent. 

6 per cent. 

7 per cent. 

8 per cent. 
8 per cent. 

8 per cent, b 

5 per cent, c 

6 per cent. 
6 per cent. 
6 per cent. 
6 per cent. 

6 per cent, d 

6 per cent, e 

7 per cent. 

6 per cent. / 

8 per cent. 

7 per cent, g 
7 per cent, h 

10 per cent. 
6 per cent. 



Penalty for Usury. 
Forfeit of the whole debt. 
Forfeit of three times the usury. 
Recovery in action with costs. 
Forfeit of three times the usury. 
Forfeit of the usury and int. on the debt. 
Forfeit of the whole debt. 
Forfeit of the whole debt. 
Forfeit of the whole debt. 
Forfeit of the whole debt. 
Forfeit of the whole debt. 
Usurious contracts void. 
Forfeit of double the usury. 
Forfeit of double the usury. 
Forfeit of interest and usury with costs. 
Forfeit of three times the usury. 
Forfeit of interest and usury. 
Forfeit of usury and costs. 
Usurious contracts void. 
Usurious contracts void. 
Usury may be recovered with costs. 
Usurious contracts void. 
Forfeit of double the excess. 
Forfeit of three times the usury, and int. dae^ 
Forfeit of the usury, and the interest due. 
Forfeit of the usury, and one fourth the debt. 
Forfeit of usury. 
Forfeit of interest and usury. 
Forfeit of three times the usury. 
Forfeit of three times the usury. 
Usurious contracts void. 
Usurious contracts void. 



Obs. 1. On debts and judgments in favor of the United Stales^ interest n 
computed at 6 per cent. 

2. In Canada and Nova Scotia^ the legal rate of interest is 6 per cent. Id 
England and FVanxx it is 5 per cent. ; in Ireland 6 per cent. In Italy ^ about 
the commencement of the 13th century, it varied from 20 to 30 per cent. 



a On tobacco contracts 8 per cent, h By contract as high as 10 per cent, c Bank inier- 
sst 6 per cent. ; conventional as high as 10 per cent, d By agreemeat as high as 12 per 
cent, e By agreement as high as 10 per cent. / By agreement, any rate not exceeding !• 
per cent g By contract as high as 12 per cent, h By agreement as high as 13 per cent. 
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403* Ex. 1. What is the interest of |30 for 1 year, at 6 
per cent. ? 

Analysis, — ^We have seen that 6 per cent, is tott ; that is, $($ 
for llOO, 6 cents for 100 cents, <fec. (Art. 386.) Since therefore 
the interest of $1 (100 cents) for 1 year is 6 cents, the interest Df 
$30 for the same time must he 30 times as much; and I30X-06 
=$1.80. Ans. 

Operation, We first multiply the principal by the 

$30 Prin. given rate per cent, expressed in decimals, 

.06 Rate. as in percentage, and point off as many de- 

ll. 80 Int. 1 yr. cimals in the product as there are decimal 

places in both factors. 

Ex. 2. What is the interest of $140.25 for 1 year, 1 month, and 
10 days, at Y per cent. ? What is the amount ? 

Operation, 

$140.25 Prin, 1 month is -t>y of a year; there- 

.07 Rate. fore the interest for 1 month is iV 

12)$9.8175 Int. 1 yr. of 1 year's interest. 10 days are \ 

3) 8181 " 1 mo. of 1 month, consequently the interest 

2727 " 10 d. for 10 days, is -^ of 1 month's inter- 

$10.9083 Interest. est. The amount is found by add- 

$140.25 Prin. added, ing the principal and interest to- 

$151.1683 Amount. gether. 

Note.— \. In adding the principal and interest, care must be taken to add 
debars to dollan, cents to cents, &«. (Art. 374.) 

2. When the rate per cent is less than 10, a cipher must always be prefixed 
to the figure denoting it. (Art. 387. Obs. 1.) It is highly important that the 
principal and the rate should both be written correctly, in order to prevent mis- 
takes in pointing off the product. 

Ex. 3. What is the interest of $250.80 for 4 years, at 6 per 
cent. 9 What is the amount ? 

Solution. — $250.80 X.05=$12.54, the interest for 1 year. 
Now $12.54X 4=$50.16, " " 4 years. 

And $250.80+$50.16=$300.96, the amount required. 
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40 4* From the foregoing illustrations and principles we de- 
duce the following general 

RULE FOR COMPUTING INTEREST. 

1. For one tsar. Multiply the principal by the given rate, and 
frym the product point off as many figures for decimals, as there 
are decimal places in both factors, (Art. 324.) 

II. For two or more tears. Multiply the interest of I yM» 
hiy the given number of years, 

III. For months. Take such a fractional part of 1 yearns k^ 
terest, as is denoted by the given number of months. 

IV. For DATS. Take such a Jractional part of ome mcihtJCs in- 
terest, as is denoted by the given number of days. 

The amount isfouTid by adding the principal and interest together. 

Obs. 1. The reason of this rule is evident from the consideration that the 
given rale per cent, per annum denotes hundredths. (Arts. 386, 398.) Now 
when the rate is 6 per cent, we multiply by .06, when 7 per cent, by .07, &c, 
and point off two figures in the product ; consequently the result will be the 
same as to multiply by xyT' ToTTj ^* 

2. In calculating interest, a month, whether it contains 30 or 31 days, or 
even but 28 or 29, as in the case of February, is assumed to be oTie tioelflh of a 
year. Therefore, for 1 month we take -^oH year's interest ; for 2 months, ^ ; 
for 3 months, •}- ; for 4 months, -|- ; for 6 months, -jt ; for 8 months, -}, Sui. 

Again, 30 days are commonly considered a month; consequently the interest 
for 1 day, or any number of days under 30, is so many thirtielhs of a month's 
interest (Art. 303. Obs. 2.) Therefore, for 1 day we take -g^ of 1 month's 
interest; for 2 days, -^ ; for 3 days, -^ ; for 5 days, -J- ; for 10 days, -J, &c. 

This practice seems to have been originally adopted on account of its con- 
venience. Though not strictly accurate, it is sanctioned by general usage. 

3. Allowing 30 days to a month, and 12 months to a year, a year would con- 
tain only 360 days, which in point of fact is *3rf7, or -^ less than an ordinazy 
year. Hsace, 

To find the interest for any number of days with entire accti/racy^ we must 
take so many 365ths of 1 year's interest, as is denoted by the given numbet 
of days ; or, find the interest for the days as above from this subtract -^ of 

M 111 ~ • - m _ _ . . - 

QuKBT.— 404. How is interest computed for a year? Vi w for any number of Tean I 
How for months 1 How for days ? How find the amoan' f Obs. In reckoning interest, 
what part of a year is a month considered 1 How many days are commonly canstdoted • 
Month t Is this practice accurate 7 
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hwlfl and the remainder will be the exact interest. The laws of New York, 
and several other states, require this deduction to be made. 

In business, when the mills in the result are 5, or over, it is ewtomaiy to 
add I to the cents ; if under 5, to disregard them. 



EXAMPLES. 

1 , What is the interest of $423 for 1 jr,, at 7 per cent. ? 

2. What is the interest of 1240.31 for 3 yrs., at 6 per cent. ? 
S. What is the interest of $403.67 for 2 yrs., at 5 per cent ? 

4. What is the interest of $640 for 1 yr., at 8 per cent. ? 

5. What is the interest of $430.45 for 2 yrs., at 7 per cent. ? 

6. What is the interest of $185.06 for 4 yrs., at 6 per cent. ? 

7. What is the interest of $864.80 for 5 yrs., at 4-J- per cent. ? 

8. What is the interest of $763 for 4 months, at 7 per cent. ? 

9. What is the interest of $940.20 for 6 mo., at 6 per cent. ? 

10. What is the interest of $243.10 for 5 mo., at 8 per cent. ? 

11. What is the interest of $195.82 for 7 mo., at 6 per cent. ? 

12. What is the interest of $425.35 for 9 mo., at 6 per cent. ? 

13. At 7 per cent., what is the int. of $738 for 1 yr. and 2 mo. ? 

14. At 6 per cent., what is the int. of $894 for 1 yr. and 8 mo. ? 

15. At 7 per cent., what is the amount of $926 for 6 mo. ? 

16. At 7 per centt, what is the amt. of $648 for 2 mo. 15 d. ? 

17. At 6 per cent., what is the amt. of $1000 for 1 mo. lid.? 

18. At 5 per cent., what is the amt. of $1565.45 for 3 mo. ? 

19. At 6 per cent., what is the amt. of $872 for 4 mo. ? 

20. What is the int. of $681 for 10 days, at 6 per cent. ? 

21. What is the int. of $483.26 for 15 d., at 7 per cent. ? 

22. What is the int. of $569.40 for 20 d., at 6 per cent. ? 

23. What is the amt. of $95 for 1 yr. and 6 mo., at 5 per cent. ? 

24. What is the amt. of $148 for 8 mo. 12 d., at 6 per cent ? 
26. What is the amt. of $700 for 30 d., at 7 per cent. ? 

26. What is the int. of $340 for 60 d., at 5i per cent. ? 

27. What is the int. of $4685 for 90 d., at 6i per cent. ? 

28. What is the amt. of $3293 for 30 d., at 7"per cent. ? 

29. What is the amt. of $5205 for 15 d., at fi per cent. ? 

30. Wliat is the int. of $8310 for 10 d., at 7 per cent. ? 

81. What is the int. of $50025 for 21 d., at 7 per cent. ? 

82. What IS the amt. of $65256 for 4 mo., at 7 per cent. ? 
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SECOND METHOD OF COMPUTING INTEREST. 

405* There is another method of computnig interest, which 
is very simple and convenient in its application, particularly when 
the interest is required for months and days, at 6 per cent, 

406* We have seen that for 1 year, the interest of $1 at 6 
per cent, is 6 cents., or $.06 ; (Art. 404 ;) therefore. 

For 1 month, the interest of $1 is -^^ of 6 cents, which is S'005 ; 

2 months, " " is 1%, or ^ of 6 cents, « " 001 

3 months, " " is ^, or -J- of 6 cents, " * .015 

4 months, " «» is -^, or -J of 6 cente, " " .02 

5 months, " " is t\, of 6 cents, " " .025 

6 months, " " is -j^, or ^ of 6 cente, « " .03 

Hence, The interest of$l for 1 month, at 6 per cent,, is 6 mills; 
for every 2 months, it is 1 cent ; and for any number of m^onths, 
it is as mo/ny cents, or hundredths of a dollar, a^ 2 is contained 
times in the given number of months, 

40 7 • Since the interest of $1 for 1 month (30 days) is 5 mills, 
or $.005, (Art. 406,) 

For 6 days (-J- of 30 days) the interest of $1 is -i- of 5 mills, or $.001 
" 12 days (f of 30 days) " « is f of 5 mills, or .002 1 

" 18 days (f of 30 days) " " is f of 5 mills, or .003: 

" 3 days (iV of 30 days) " is -jij of 5 mills, or .0005; 

That is, the interest of |1 for every 6 days, is 1 mill, or $.001 ; 
and for any numher of days, it is as many mills, or thousand tJa 
of a dollar, as 6 is contained times in the given number of days. 

408* Hence, to find the interest of $1 for any number of 
days, at 6 per cent. 

Divide the given numher of days hy 6, and set the first quotient 
figure in thousandths' place, when the days are 6, or more than 6 ; 
hut in ten thousandths^ place, when they are less than 6. 

Obs. For 60 days (2 mo.) tiie interest of $1 is 1 cent; (Art 406,^ n neii, 
therefore, the number of days is 60 or over, the first quotient figure nausC 
occupy kuTidrcdths^ place. 

Q,VKST.--408. How find the interest of $1 for any number of days, at 6 per cent t 
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Ex. 1. What is the interest of $185 for 1 year, 6 months and 
18 days, at 6 per cent. ? * 

Analysis. — ^The interest of |1 for 1 year is Operation, 

6 cents ; for 6 months it is S cents; and for $186 Prin. 

18 days it is 3 mills. (Arts. 406, 407.) Now .093 Int. $1. 

.06+.O3+.OO3=$.O93. Since therefore the 555 

interest of $1 for the given time is $.093, the 1665 

interest of $185 must be 185 times as much. $17,205 Ans, 

409« Fn-m these principles we may derive a 

SECOND RULE FOR COMPUTING INTEREST. 

1. To compute the interest on any sum, at 6 per cent. 
Multiply the principal hy tfie interest of $1 for the given time, 

ot 6 per cent., and point off the product as in multiplication of 
decimals, (Art. 324.) 

II. To compute int. at any rate, greater or less than 6 per ceni. 

First find the interest on the given sum at 6 per cent, ; then 
odd to this interest, or subtract from it, such a fractional part of 
itself a^ the required rate exceeds or falls short of 6 per cent. 

The amount is found by adding the principal and interest to- 
gether as in the former method. (Art. 404.) 

Obs. 1 . The amount may also be found by multiplying the given principal by 
the ammint of one dollar for the time. ^ 

2. The reason of the first part of this rule, is manifest from the principle that 
the interest of 2 dollars for any given time and rate, must be tvrice as much as 
the interest of 1 dollar for the same time and rate ; the interest of 50 dollars, 
50 times as much as that of 1 dollar, &c. 

3. When the required rate is 7 per cent., we ]first find the interest at 6 per cent., 
then add -J of it to itself; if 5 per cent., subtract -J- of it from itself, &c., for the 
obvious reason, that 7 per cent, is oiice and 1 sixths or -f of 6 per cent. ; 5 
per cent, is only A of 6 per cent., &c. 

4. When the decimal denoting the int. of $1 for the days, is long, or is a repi- 
^^^, it is more accurate to retain the commdn fraction. (Art. 387. Obs. 2.) 

2. What is the interest of $746 for 4 months and 18 days, at 
• per lent.? Aiis. $17,158. 

Quta-x. — 409. What is the second method of computing interest, at 6 per cent. 1 Wliw 
^ ti.te Dei cent, is greater or less than 6 per cent., how proceed ? 
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3. What is the interest of |240 for 6 months and 12 days, at 
1 pel cent. ? 

Operation, 

$240 Pnn. The interest of $1 for 6 mo. at 6 

.032 Int. of 11. per ct., is .03 ; for 12 d. it is .002 ; 

480 and .03 + .002=8.032. 

720 The required rate is 1 per cent. 

6)$7.680=Int. at 6 per ct. more than 6 per cent. ; we there- 

1.280=-J- of 6 per ct. fore find the interest at 6 per cent., 

Ans. $8,960 Int. at 1 per ct. and add -J- of it to itself. 

4. What is the interest of Id 80 for 3 mo., at 5 per cent. ? 

5. What is the interest of $213.08 for 1 mo., at 6 per cent. ? 

6. What is the interest of $859 for 1 yr. 2 mo., at V per cent.? 

7. What is the interest of $768 for 1 yr. 7 mo., at 8 per cent.? 

8. What is the interest of $684 for 9 mo., at 6 per cent. ? 

9. At 7 per cent., what is the amount of $387 for o mo. ? 

10. At 4 per cent., what is the amt. of $1125 for 1 yr. 2 mo. ? 

11. At 6 per cent., what is the amt. of $1056 for 10 mo. 24 d. ? 

12. At 6 per cent., what is the int. of $1340 for 1 mo. 15 d. ? 

13. At 6 per cent., what is the int. of $815 for 2 mo. 21 d. ? 

14. At 8 per cent., what is the amt. of $961 for 4 mo. 10 d. ? 

15. What is the int. of $2345.10 for 6 mo., at 1 per cent.? 

16. What is the int. of $1567.18 for 4 mo., at 7^ per cent. ? 

17. What is the int. of $3500 for 11 mo., at 10 per cent. ? 

18. What is the int. of $39,375 for 2 yrs., at 12^ per cent. ? 

19. What is the int. of $113.61 for 5 yrs., at 15 per cent. ? 

20. What is the int. of $1000 for 2 yrs., at 20 per cent. ? 

21. What is the int. of $1260.34 for 10 yrs., at 13 per cent. ? 

22. At 16 per cent., what is the int. of $150 for 6 years. ? 

23. At 30 per cent., what is the int. of $300 for 1 year. ? 

24. What is the amt. of $12645 for 10 i., at 6 per cent. ? 

25. What is the amt. of $16285 for 24 1., at 7 per cent. ? 

26. At 4-J- per cent., what is the int. of $10255 for 8 months ? 

27. At 5i per cent., what is the int. of $17371 for 3 months ? 

28. What is the amt. of $1 for 100 yrs., at 7 per cent. ? 

29. What is the amt. of 1 cent for 100 yrs., at 6 per cent. ? 
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410* Since the interest of $1 at 6 per cent, for 12 mo. is 6 
cents, (Art. 406,) for 6 mo. it must be 3 cents ; for 3 mo., 1^ cents ; 
for 2 mo., 1 cent; for 1 mo. or 30 d. i cent; for 16 d., i cent; 
for 20 d. i cent, &c. That is, the interest of $1 at 6 per cent, 
is as many cents as are equal to half the given number of months. 

41 !• Hence, to compute interest at 6 per cent, by months. 

Multiply the principal by half the number of months, and point 
iff two mxyre figures for decimals in the product than there are deci- 
tnal places in the multiplicand. 

Obs. 1. When there are years and days, reduce the years to months, and 
the days to a common fraction of a month. 

Or, divide the days by 8, and annex the quotient to the months considered 
as hundredths; half of the number thus produced will be the decimal multiplier 

2. The latter method is the same as dividing the days by 6, and setting the 
fii 3t quotient figure in thamandtKs place ; for, we divide the days by S and 
8, and 3X2=6. (Arts. 407, 408.) 

80. What is the int of $460,384 for 8 mos. and 16 d., at 6 per ct ? 

Operation, 

$460,384 We multiply by 4-}-, for, 8 months 4- 15 

4t days=8i months, and 8^-^2=4^. And 

1841536 since there are three decimals in the mul- 

115096 tiplicand, we point off 6 in the product. 



$19.66632 Ans, 



31. What is the interest of $780 for 4 months, at 6 per cent. ? 

32. What is the interest of $1406 for 3 mo., at 6 per cent. ? 

33. What is the interest of $109 for 2 mo., at 7 per cent. ? 

34. What is the interest of $119.45 for 8 mo., at 6 per cent. ? 

35. What is the interest of $618 for 1 yr. 3 mo., at 6 per cent. ? 

36. What is the interest of $861 for 2 yrs. 6 mo., at 6 per cent. ? 

37. What is the interest of $936.40 for 3 yrs., at 6 per cent. ? 

38. What is the interest of $4526 for 6 mo. 2 d., at 6 per cent. ? 
30. What is the interest of $8246 for 10 mo., at 7 per cent. ? 

40. What is the interest of $31285 for 3 mo., at 5 per cent. ? 

41. What is the interest of $17500 for 1 yr. 3 mo., at 7 per ct. ? 

42. What is the amount of $3286 for 8 mo. 15 d., at 6 per ct. ? 

43. What is the amount of $15876 for 5 mo. 18 d., at 6 per ct. f 
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412* We have seen that the interest of |1 at 6 per cent, for 
any number of days is equal to as many mills, as 6 is contained 
times in the given days. (Art. 407.) Hence, 

413* To compute interest at 6 per cent, by days. 
Multiply the principal by one sixth of the given number of days, 
and point off three more figures for decimals in the product than 
there are decimal places in the principal. (Art. 411, Obs. 2.) 

Or, multiply the principal by the given number of days, divid 
the produ4:t by 6, and point off the quotient as ahove, 

Obs. The product is in mills and parts of a mill. The object, therefore, of 
pointing off three more places for decimals in the product than there are deci- 
mals in the principal, is to reduce it to dollars. (Art. 372.) 

44. What is the interest of $976.22 for 33 days, at 6 per cent. ? 
Solution. — J" of 33 d.=5i; and $976.22 X5i=6369.21 mills. 

Pointing off 3 more decimals, we have $5.36921. Ans, 

45. What is the interest of $536.30 for 24 days, at 6 per cent. ? 

46. What is the interest of $7085 for 63 d., at 6 per cent. ? 

47. What is the interest of $8126.21 for 8 d., at 6 per cent.? 

48. What is the interest of $25681 for 93 d., at 6 per cent. ? 

49. What is the interest of $764.85 for 114 d., at 6 per cent? 

APPLICATIONS OP INTEREST. 

414* In the application of interest to business transactions, 
the following particulars deserve attention. 

1. A promissory note is a writing which contains a promise of the payment 
of money or other property to another, at or before a time specified, in consid- 
eration of value received by the promiser or maker of the note. 

Unless a note contains the words " value received," by some authorities ft 
18 deemed invalid ; consequently these words should always be inserted. 

2. The person who signs a note is called the 'maker, drawer, or giver of the 
note. The person to whom a note is made payable, is called the payee; the 
pcraon who has the legal possession of a note, is called the holder of it. 

3 A note which is made payable " to order ^^^ " or hearer^'* is said to be ixc^o 
Uable ; that is, the holder may sell or transfer it to whom he pleases, and it can 
be collected by any one who has lawful possession of it. Notes without these 
words are not negotiable. (See Nos. 1, 2.) 

4. If the holder of a negotiable note which is made payable to order wishes 
to sell or transfer it, the law requires him to endorse it, or write his name on 
the back of it. The person to whom it is transferred, or the holder of it, ii 



AkTS. 412-415.] INTEREST. 259 

then empowered to collect it of the drawer; if the drawer is unable^ or lefuaes 
to pay it, then the endorser is responsible for its payment. (See No. 1.) 

5. When a note is made payable to the bearer^ the holder can sell or trans- 
fer it without endorsing it, or incurring the liability for its payment. Bank 
notes or bills are of this description. (See No. 2.) 

6. When a note is made payable to any particular person without the wordi 
order or bearer it is not negotiadU:; for, it cannot be collected or sued except in 
the name of the person to whom it is made payable. (See No. 3.) 

7. A note should always specify the time at which it is to be paid ; but if no 
time is mentioned, the presumption is that it is intended to be paid on demand, 
•nd the giver must pay it when demanded. 

8. According to custom and the statutes o{ most of the States, a note or 
ilraA is not presented for collection until Ikree days after the time specified for 
its payment. These three days are called days of grace. Interest is therefore 
reckoned for three days more than the time specified in the note. When the 
last day of grace comes on Sunday, or a national holiday, as the 4th of July, 
^.; it is customary to pay a note on the day previous. 

9. If a note is not paid at maturity or the tivie specijiedy it is necessary for 
the holder to notify the endorser of the fact in a legal manner, as soon as cir- 
cumstances will admit ; otherwise the responsibility of the endorser ceases. 

10. Notes do not draw interest unless they contain the words " with inter- 
est." But if a note is not paid when it becomes due, it then draws legal in- 
terest till paid, though no mention is made of interest. (Art. 400. Obs.) 

11. Notes which contain the words " with interest ^^^ though the rale is not 
mentioned, are entitled to the legal rate established by the State in which the 
Aote is made. lb writing notes therefore it is unnecessary to specify the rate, 
unless by agreement it is to be less than the legal rate. 

12. When a note is made payable on a given day, and in a specified article 
of merchandise, as grain, stock, &c., if the article specified is not tendered at 
the given time and place, the holder can demand payment in money. Such 
notes, are not n£gotiaJble ; nor is the drawer entitled to the days of grace. 

13. When two ijr more persons jointly and severally give their note, it may 
Recollected of either of them. '(See No. 4.) 

14. The sum for which a note is given, is called the p-ltvcipal^ aifa/x of Vim 
n^; and should always be written out in words. 

415* When it is required to compute the interest on a note, 
«^e must first find the time for which the note has been on inter- 
est, by subtracting the earlier from the later date; (iSrt. 303;) 
then cast the interest on the face of the note for the time, bj 
either of the preceding methods. (Arts. 404, 409.) 

Obs. In detcnnining the time, the day on which a note is dated, and that 
on which it becomes due should not both be reckoned ; it is customary to ei* 
dude the former. 

T.H. 12 
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Sz. 1. What is ihe interest due on a note j^f tC25 fKm Feli 2d, 
1846, to June 20th, 1847, at 6 per cent. ? 

Operation. $625 Prin. 

Yw. mo. dt. .083lntof$l 

1847 " 6 " 20 YsTs 

1846^^2^^ 2 ^^^^ 

Uompute the interest on the following notes : 

(No, 1.) 



1450. New York, June 3d, 1847. 

2. Sixty days after date, I promise to pay George Baker, or 
order. Four Hundred and Fifty Dollars, with interest, value re- 
ceived. Alexander Hamilton. 

(No. 2.) 



<680. Boston, Aug. 5th, 1847. 

3. Thirty days after date, I promise to pay Messrs. Holmes & 
Homer, or bearer. Six Hundred and Thirty Dollars, with interest, 
value received. Jambs Underwood. 

(No. 3.) 



$850. Philadelphia, Sept. 16th, 1847. 

4. Four months after date, I promise to pay Horace Williams* 
Eight Hundred and Fifty Dollars, with interest, value received. 

John C. Allen. 

(No. 4.) 



$1000. Cincinnati, Oct. 3d, 1847. 

5. For value received, we jointly and severally promise to pay 
to the order of Wm. D. Moore & Co., One Thousand Dollars, in 
one year from date, with interest. Joseph Henrt, 

Sandford Atwater. 

6. What is the interest on a note of $634 from Jari. Ist, 1846» 
to March 7th, 1847, at 6 per cent. ? 
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I. What is the interest on a note of $820 from April 16th, 
1846, to Jan. 10th, 1847, at 6 per cent. ? 

8. What is the interest on a note of $615.44 from Oct. Ist, 
1836, to June 13th, 1840, at 4 per cent. ? 

9. What is the interest on a note of $1830.63 from Aug. 16th, 
1841, to June 19th, 1842, at 7 per cent. ? 

10. What is the amount due on a note of $520 from Sept. 2d, 
1846, to March 14th, 1847, at 5 per cent. ? 

II. What is the amount due on a note of $26000 from Aug, 
nth, 1845, to Jan. I7th, 1846, at 7 percent? 

12. What is the amount due on a note of $6200 from Feb. 3d, 
^^^f^, to Jan. 9th, 1847, at 6 per cent. ? 

PARTIAL PAYMENTS. 

416* When partial payments are made and endorsed upon 
Notes and Bonds, the rule for computing the interest adopted by 
the Supreme Court of the United States, is the following, 

I. " Tlie rule for casting interest, when partial payments have 
heen made, is to apply the payment, in the first place, to the dis- 
ckirge of the interest then due, 

11. " If tJie payment exceeds the interest, the surplus goes towards 
dischm-ging the pfincipal, and the subsequent interest is to be com- 
pelled on tlie balance of principal remaining due, 

III. " If the payment be less than the interest, the surplus of 
interest must not be taken to augment the principal ; but interest 
continues on tlie former principal until the period when i,he pay* 
ffients, taken together, exceed the interest due, and then the surplus 
is to be applied towards discharging t/ie principal ; and interest ia 
io he computed on the balance as aforesaid." 

Note. — The above rule is adopted by New York^ Massachusetts^ and nio«l 
if the other States of the Union. It is given in the language of the distin- 
goished Chancellor Vi^nl.—'JohnsoiVs Chancery Reports, Vol. I. p. 17. 



QrssT.— 416. What is the genera) method of casting Interest on Notes and Bonds, wheo 
liutial {jaymcnts have been made 1 
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t965. . New York, March 8th, 1843. 

13 For value received, I promise to pay George B. Granniss, 
or order, Nine Hundred and Sixty-five Dollars, on demand, with 
interest at 1 per cent. Henrt Browk. 

The following payments were endorsed on this note : 

Sept. 8th, 1843, received $75.30. 
June 18th, 1844, received $20.38. 
March 24th, 1845, received $80. 

What was due on taking up the note, Feb. 9th, 1846 ? 

Operation, 

Principal, $966.00 

Interest to first payment, Sept. 8th. (6 months,) 33.775 

Amount due on note Sept. 8th, - - - $998,776 

1st pajrment, (to be deducted from amount,) - 75.30 

Balance due after 1st pay't., Sept. 8th, 1843, - $923,476 
Interest on Balance to 2d pay't., June ) ^-^ ^^-o 

18th. (9 mo. 10 d..) \ ^^-^'^ 

2d pay*t., (being less than int. then due,) 20.38 
Surplus int. unpaid June 18th, 1844, $29,898 

Int. continued on Bal. from June 18th, > . 

toMarch24th, 1845, (9mo.0d.,) \ _49^659 79.457 

Amount due March 24th, 1845, - - - $1002.932 
3d pay't., (being greater than the int. now due,) 

is to be deducted from the amount, 

Balance due March 24th, 1845, - - - $922,932 

Int. on Bal. to Feb. 9th, (10 mo. 15 d.,) - - 56.529 

Bal. due on taking up the note, Feb. 9th, 1846, $979,461 



i 80.00 



$650. Boston, Jan. 1st, 1842. 

14. For value received, I promise to pay John Lincoln, or 
order. Six Hundred and Fifty Dollars on demand, with interefl 
at 8 per cent. George Lewis. 

Endorsed, Aug. 13th, 1842, $100. 
Endorsed, April 13th, 1843, |120. 
What was due on the note, Jan. 20th, 1844? 
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t€ 



ti 



t2460. Philadelphia, April 10th, 1844. 

45. Four months after date, I promise to pay James Buchanan, 
or order, Two Thousand Four Hundred and Sixty Dollars, with in- 
terest, at 6 per cent., value received. 

George Williams. 

Endorsed, Aug. 20th, 1845, |840. 
Dec. 26th, 1845, $400. 
May 2d, 1846, $1000. 
How much was due Aug. 20th, 1846 ? 

feOOO. New Orleans, May 1st, 1845. 

16. Six months after date, I promise to pay John Fairfield, or 
order. Five Thousand Dollars, with interest at 5 per cent., value 
reo'3ived. William Adams. 

Endorsed, Oct. 1st, 1845, $700. 
Feb. 7th, 1846, $45. 
Sept. 13th, 1846, $480. 
What was the balance due Jan. 1st, 1847 ? 

CONNECTICUT RULE. 

417* I. ** Compute the interest on the principal to the time of the first paj- 
jnent; if that be one year or more from the time the interest commenced, add 
It to the principal) and deduct the payment from the sum total. If there be 
afler payments made, compute the interest on the balance due to the next pay- 
ment, and then deduct the pa3rment as above ; and in like manner, (torn one 
payment to another, till all the payments are absorbed ; provided the time be- 
tween one payment aiid another be one year or more." 

n. '< If any payments be made before one year's interest has accrued, then 
compute the interest on the principal sum due on the obligation, for one year, 
&^d it to the principal, and compute the interest on the sum paid, firom the 
time it was paid up to the end of the year ; add it to the sum paid, and deduct 
that sum from the principal and interest added as above." 

ni. " If a year extends beyond the time of payment, then find the amcfint 
of the principal remaining unpaid up to the time of settlement, likewise the 
amount of the endorsements from the time they were paid to the time of settle- 
Q)ent, and deduct the sum of these several amounts from the amount of the 
principal." 

" if any payments be made of a 'ess sum than the interest arisen at the time 
of such payment, no interest is to e computed, but only on the principal suxa 
fi>r any period."— JBHrAy's Reports, 
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THIRD RULE. 

41 §• Ptrst find the amount of the given principal for ike whole time ; then 
find the amount of each payment from the tijne it was endorsed to the time of 
settlement, FinaUy^ subtract the amount of the several payments from Vie 
amount of the pi'incipal^ and the remmnder will be the sum due, 

f^oie. — It will be an excellent exercise for the pupil to cast the interest on 
the preceding notes by each of the above rules. 

419* To compute Interest on Sterling Money, 

17. What is the interest of £241, 10s. 6d. for 1 year, at 6 pei 
oent. ? 

Operation, 

£241.626 Prin. We first reduce the 10s. 6d. to the 

.06 Rate. decimal of a pound, (Art. 946,) then 

£14.49160 Int. 1 jrr. multiply the principal hy the rate, 

20s.=£l. and point off the product as in Art. 

8. 0.83000 404. The 14 on the left of the deci- 

12d.=ls. mal point, denotes pounds ; the fig- 

d. 9.96000 ures on the right are decimals of a 

4f.=ld. pound, and must be reduced to shil- 

far. 3.84000 lings, pence, and farthings. (Art. 348.) 

Ana, £14, 9s. 9fd. Hence, 

419* a. To compute the interest on pounds, shillings, pence, 
and farthings. 

Reduce the given shillings, pence, and farthings to the decimal 
of a pound ; (Art. 346 ;) then find the interest as on dollars and 
cents ; finally, redttce the decimal figures in the artswet to shillings, 
pence, and farthings, (Art. 348.) 

18. What is the amount of £166, 16s. for 1 year and 4 monthsi 
at 6 per cent. ? Ans, £167, 4s. 

19. What is the int. of £275, 12s. 6d. for 1 yr., at 7 per cent. 

20. What is the int. of £89, 7s. 6-id. for 2 yrs., at 5 per cent. 

21. What is the int. of £500 for 6 mo., at 5 per cent. ? 

22. What is the amt. of £1825, 10s. for 8 mo., at 6 per cent, t 

23. What is the amt. of £2000 for 10 yrs., at 4^ per cent. ? 

QusiT.— 419. How Is interest computed on pounds, shillings, and peace 1 
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PROBLEMS IN INTEREST. 

420* It will be observed that there are four parts or terms 
connected with each of the preceding operations, viz : the prinH' 
pal, the rate per cent., the time, and the interest, or the amount. 
These parts or terms have such a relation to each other, that if 
any three of them are given, the other may be fomid. The ques- 
tions, therefore, which may arise in interest, are numerous ; but 
thty may be reduced to a few general principles, or PrMems, 

Ob9 a number or quantity is said to be given^ when its value is stated, or 
may be eabily inferred from the conditions of the question under consideration. 
Thus, when the principal and interest are known, the amount may be said to 
be giverif because it is merely the sum of the principal and interest. So, if the 
principal and the amount are known, the interest may be said to be given, b^ 
cause it is the differe^ux between the amount and the principal. 

PROBLEM I. 

421* To find the interest, the principal, rate per cent, and 
the time being given. 

This problem embraces all the preceding examples pertaining 
to Interest, and has already been illustrated. 

PROBLEM II. 

To find the rate per cent., the principal, the interest, and the 
Hnu beipg given, 

Ex. 1. A man borrowed $80 for 5 years, and paid $36 for the 
use of it : what was the rate per cent. ? 

Analysis, — ^The interest of $80 at 1 per cent, for 1 year is 80 
cents ; (Art. 404 ;) consequently for 6 years it is 5 times as much, 
and $.80 X 5=$4. ^ow since $4 is 1 per cent, on the principal for 
the given time, $36 must be ^ of 1 per cent., which is equal to 
9 per cent. (Art. 196.) 

Or, we may reason thus : Since $4 is 1 per cent, on the princi- 
pal for the given time, $36 must be as many per cent, as $4 is 
contained times in $36 ; and $3 6-7- $4 =9. Ans, 9 per cent. 

ClussT.— 490. How many terms are connected wlUi each of the preceding ezamplMl 
Wliat are they 1 When three are given, can the fourth be ftrand 1 Ob*, When !• a ntt» 
bar or quantity said to be given ? 
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Proof |80X.09=$'7.20, the interest of $80 for 1 year at 

9 per cent., and $7.20X5 =$3 6. 00, the interest for 5 years, which 
is equal to the sum paid. Hence, 

42 2* To find the rate per cent, when the principal, interest* 
and time are given. 

Divide the given interest hy the interest of the principal at 1 
per cent, for the given time, and the quotient mil be the required 
per cent. 

Or, find the interest of the principal at 1 per cent, for the 
giten time ; then make the interest thus found the denominator and 
the given interest the numerator of a common frajction ; reduce tldi 
fraction to a whole or mixed number, and the result will be the per 
cent, required. (Art. 196.) 

2. If I loan $500 for 2 years, and receive $50 interest, what is 
the rate per cent. ? An^. 5 per cent. 

3. A man borrowed $620 for 8 months, and paid $24.80 foi 
the use of it : what per cent, interest did he pay ? 

4. At what per cent, interest must $2350 be loaned, to gaio 
$57 in 4 months ? 

5. At what per cent, interest must $1925 be loaned, to gain 
$154 in 1 year? 

6. A man has $12000 from which he receives $900 interest 
annually : what per cent, is that ? 

7. A man deposited $260O4n a savings bank, and received $143 
interest annually : what per cent, was that ? 

8. A man invested $4500 in the Bank of New York, and re- 
ceived a semi-annual dividend of $157.50 : what per cent, was tht 
dividend ? 

9. A man paid $16250 for a house, and ftnted it for $975 a 
year : what per cent, did it pay ? 

10. A hotel which cost $250000, was rented for $12500 a year: 
^hat per cent, did it pay on the cost? 

11. A capitalist invested $500000 in manufacturing, and re- 
ceived a semi-annual dividend of $12500 : what per cent, was his 
dividend ? 



(^mar.— 42SL When the prlndpal, interest and time are given, how is Aie r»te per ct flMndl 
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PROBLEM III. 

To Jvnd the principal, the interest, the rate per cent,, and the 
time being given. 

12. What sum must be put at interest, at 6 per cent., to gam 
175 in 2 years? 

Analysis. — The interest of $1 for 2 years at 6 per cent., (the 
gVen time and rate,) is 12 cents. Now 12 cents interest is -i% 
ol its principal 8l ; consequently, $76, the given interest, must be 
tt of the principal required. The question therefore resolves 
itself into this : $75 is -^ of what number of dollars ? If $75 is 
1%, rh- is -h of $75, which is $6-} ; and -Hi=$6iX 100, which 
is $625, the principal required. 

Or, we may reason thus: Since 12 cents is the interest of 1 
dollar for the given time and rate» 75 dollars must be the interest 
of as many dollars for the same time and rate, as 12 cents is con 
tained times in 75 dollars. And $75-t-.1 2=625. Ans. $626. 

Proof. — $625X.06=$37.50, the interest for 1 year at the 
given per cent., and $37.50 X2=$7.5, the given interest. Hence, 

423* To find the principal, when the interest, rate per cent., 
and time are given. 

Divide the given interest by the interest of $1 for the given 
time and raid, expressed in decimals ; and the quotient will be the 
principal required. 

Or, make the interest of $1 for the given time and rate, the numer- 
ator^ and 100 the denominator of a common fraction ; then divide 
the given interest by this fraction, and the quotient mil be tJie prin- 
cipal required. (Art. 234.) 

13. What sum^ust be put at 7 per cent, interest, to gain $63 
in 6 months ? 

14. What sum must be put at 6 per cent, interest, to gain $90 
in 4 months ? 

15. What sum must be invested in 6 per cent, st^ck, to gain 
$300 in 6 months ? 



Quest.— 4^. When the interest, rate per cent., and time are given, how it the yrinel 
l>al found ? 

12* 
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16. What sum must be invested in 7 per cent, stock, to gain 
$560 in one year ? 

17. A man founded a professorship with a salary of $1000 a 
year : what sum must be invested at 7 per cent, to produce it ? 

18. What simi must be put at 6 per cent, interest to pay a 
salary of $1200 a year? 

19. What sum must be invested in 5 per cent, stock to make a 
simi-aanual dividend of $750 ? 

20. A man bequeathed his wife $1250 a year: what sum must 
be invested at 6 per cent, interest to pay it ? 

PROBLEM IV. 

To find tlie time, the principal, the interest, and i/ie rate per 
cent, being given. 

21. A man loaned $200 at 6 per cent., and received $42 inter- 
est : how long was it loaned ? 

Analysis. — The interest of $200 at 6 per cent, for 1 yfjar is $12. 
(Art. 404.) Now, since $12 interest requires the principal 1 year 
at the given per cent., $42 interest will require the same princi- 
pal ^ of 1 year, wliich is equal to 3^ years. (Art. 196.) 

Or, we may reason thus : If $12 interest requires the use of the 
given principal 1 year, $42 interest will require the same prin- 
cipal as many years as $12 is contained times in $42 And 
$42-r$12=3.5. Ans. 3.5 years. Hence, 

424* To find the time, when the principal, interest, and rate 
per cent, are given. 

Divide the given interest by the interest of tlie principal at tlie 
given rate for 1 year, and the quotient will be the time required. 

Or, make the given interest tlie numerator, and the interest of the 
orincipal for 1 year at the given rate tlie denominator of a co?nmon 
fraction ; reduce this fraction to a whole or mixed number, a^nd it 
uill be the tim£ required. 

Ob8. If the quotient contains a decimal of a year, it should be reduced tc 
months and days. (Art. 348.) 

QrisT.— 424. When the principal, interest, and rate per cent, are given, bowls the tioie 
foand ? Oba. When the quntient contains a deciinai of a year, what should bo done with it ^ 
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22. A man loaned $765.50, at 6 per cent., and received $183.72 
mterest : how long was it loaned ? 

23. In what time will $850 gain $29.75, at 7 per cent, per 
annum? 

24. A man received $136.75 for the use of $1820, which 
was 6 per cent, interest for the time : what was the time ? 

25. In what time will $6280 gain $471, at 5 per cent, interest? 
2G. How long will it take $100, at 5 per cent., to gain $100 

mterest ; that is, to double itself ? 



Operation, 
$5)$100 



The interest of $100 for 1 year, at 5 per cent., 
is $5. (Art. 404.) 



20 An$. 20 years. 
Proof. — $100 X .05 X 20=$100, the given principal. (Art. 404.) 



TABLE, ' 

Skamng in what time any given principal vnU double itself at any rate, 
from I to 20 per cent, Simple Interest, 



Percent. 


Yean. 


Per cent. 


Tears. 


Per cent 


Tean. 


Per oentj 


Tean. 


1 


100 


6 


16i 


11 


9^ 


16 


H 


2 


50 


7 


14f 


12 


8+ 


17 


W 


3 


d3i 


8 


12i 


13 


l-ft 


18 


6* 


4 


25 


9 


Hi 


14 


H 


19 


6A 


5 


20 


10 


10 


15 


6* 


20 


6 



27. How long will it take $365 to double itself, at 6 per cent. ? 

28. How long will it take $1181 to double itself, at 7 per cent ? 

29. In what time will $2365.24 double itself at 7 per cent ? 

30. In what time will $5640 double itself, at 10 per cent. ? 

31. How long will it take $10000 to gain $5000, at 6 per cent 
interest? 

32. A man hired $15000, at 7 per cent., and retained it till the 
principal and interest amounted to $25000: how long did hs 
have it ? 

33. A man loaned his clerk $25000 to go into business, and 
agreed to let him have it, at 5 per ct, till it amounted to $60000: 
how long did he have it ? 
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COMPOUND INTEREST. 

425* Compound Interest is the interest arising not only from 
the principal, but also from the interest itself ^ after it becomes 
due, 

Obs. Compound Interest is often called interest v/pon interest. When inter* 
est is paid on the principal only^ it iii called Simple IrUerest. 

Ez. 1. What is the compoimd interest of |842 for 4 years, at 

6 per cent. ? 

Operation, 

$842.00 Principal. 

$842 X. 06= 50.52 Int. for 1st year. 

892.52 Amt. for 1 year. 

$892.52 X. 06= 53.55 Int. for 2d year. 

946.07 Amt. for 2 years. 

$946.07 X. 06= 56.76 Int. for 3d year. 

1002.83 Amt. for 3 years. 

$1002.83 X. 06= 60.17 Int. for 4th year. 

1063.00 Amt. for 4 years. 
842.00 Prin. deducted. 
Ans, $221.00 Compound int. for 4 years. 

426* Hence, to calculate compound interest. 

Cast the interest on the given principal for 1 year, or the specified 
time, and add it to the principal ; then cast the interest on thii 
amount for the next year, or specified tim£, and add it to the prin- 
cipal as before. Proceed in this manner with each successive year 
of the proposed time. Finally, subtract the given principal from 
the Uist amount, and the remainder will be the compound interest, 

2. What is the compound interest of $600 for 5 years, at 7 per 
cent.? Ans, $241.63. 

3. What is the compound int. of $1260 for 5 yrs., at 7per cent. ? 

4. What is the amount of $1535 for 6 yrs., at 6 percent, com- 
lound interest ? 

6. What is the amount of $4000 for 2 yrs., at 7 per cent., paya« 

ble semi-annually ? 

dvEBT.— 496. How is compound interest calculated ? 



Arts. 425, 426.] 
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TABLE, 

Sowing the amount of $1, or £1, o^ 3, 4, 5, 6, and 7 per cent, campowid 
interest^ for any number of years^ from 1 ^ 40. 



j Yrs. 


3 per cent. 


4 per cent. 


5 per cent. 


6 per cent 


7 per cent 


1. 


1.030,000 


1.040,000 


1.050,000 


1.060,000 


1.07,000 


2. 


1.060,900 


1.081,600 


1.102,500 


1.123,600 


1.14,490 


3. 


1.092,727 


1.124^64 


1.157,625 


1.191,016 


1.22,504 


4. 


1.125,509 


1.169,859 


1.215,506 


1.262,477 


1.31,079 


5. 


1.159,274 


1.216,653 


1.276,282 


1.338,226 


1.40,255 


' 6. 


1.194,052 


1.265,319 


1.340,096 


1.418,519 


1.50,073 


7. 


1.229,874 


1.315,932 


1.407,100 


1.503,630 


1.60,578 


8. 


1.266,770 


1.368,569 


1.477,455 


1.593,848 


1.71,818 


9. 


1.304,773 


1.423,312 


1.551,328 


1.689,479 


1.83,845 


10. 


1.343,916 


1.480,244 


1.628,895 


1.790,848 


1.96,715 


11. 


1.384,234 


1.539,454 


1.710,339 


1.898,299 


2.10,485 


12. 


1.425,761 


1.601,032 


1.795,856 


2.012,196 


2.25,219 


13. 


1.468,534 


1.665,074 


1.885,649 


2.132,928 


2.40,984 


14. 


1.512,590 


1.731,676 


1.979,932 


2.260,904 


2.57,853 


15. 


1.557,967 


1.800.944 


2.078,928 


2.390,558 


2.75,903 


16. 


1.604,706 


1.872,981 


2.182,875 


2.540,352 


2.95,216 


17. 


1.652,848 


1.947,900 


2.292,018 


2.692,773 


3.15,881 


18. 


1.702,433 


2.025,817 


2.406,619 


2.854,339 


3.37,293 


19. 


1.753,506 


2.106,849 


2.526,950 


3.025,600 


3.61,652 


20. 


1.806,111 


2.191,123 


2.653,298 


3.207,135 


3.86,968 


21. 


1.860,295 


2.278,768 


2.785,963 


3.399,564 


4.14,056 


22. 


1.916,103 


2.3C9,919 


2.925,261 


3.603,537 


4.43,040 


23. 


1.973,587 


2.464,716 


3.071,524 


3.819,750 


4.74,052 


24. 


2.032,794 


2.563,304 


3.225,100 


4.048,935 


6.07,236 


25. 


2.093,778 


2.665,836 


3.386,355 


4.291,871 


.A.42,743 


26. 


2.156,592 


2.772,470 


3.555,673 


4.549,383 


.^•.80,735 


27. 


2.221,289 


2.883,369 


3.733,456 


4.822,346 


0.21,386 


28. 


2.287,928 


2.998,703 


3.920,129 


5.111,687 


0.64,883 


29. 


2.356,566 


3.118,651 


4.116,136 


5.418,388 


7.11,425 


30. 


^ 427,262 


3.243,398 


4.321,942 


5.743,491 


7.61,225 


31. 


J.500,080 


3.373,133 


4.538,039 


6.088,101 


8.14,571 


32. 


2.575,083 


3.508,059 


4.764,941 


6.453,386 


8.71,527 


33. 


2.652,335 


3.648,381 


5.003,189 


6.840,590 


9.32,533 


34. 


2.731,905 


3.794,316 


5.253,348 


7.251,025 


9.97,811 


35. 


2.813,862 


3.946,089 


5.516,015 


7.686,087 


10.6,765 


36. 


2.89i5,278 


4.103,933 


5.791,816 


8.147,2.52 


11.4,239 


37. 


2.985,227 


4.268,090 


6.081,407 


8.636,087 


12.2,236 


38. 


3.074,783 


4.438,813 


6.385,477 


9.154,252 


13 0,792 


39. 


3.167,027 


4.616,366 


6.704,751 


9.703,507 


ii 9,948 


40. 


3.262,038 

- — r 


4.801,021 


7.039,989 


10.285,72 


3.9,'^4 
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427* To calculate compound interest by the preceding table. 

Mnd the amount of il or £l for the given number of years by 
the table, multiply it by the given principal, and the product mil 
he the amount required. Subtract the principal from the amount 
thus found, and the remainder will be the comp(mnd interest, 

6. What is the compound interest of $600 for 15 years, at 6 
per cent. ? What is the amount ? 

Operation, 
$2.396558 Amt. of $1 for 15 yrs. by Table. 
500 The given principal. 
$1198.279000 Amt. reqmred. 
$600 Principal to be subtracted. 

$698,279 Interest required. 

7. What is the amount of $960 for 10 yrs., at 7 per ct. ? 

8. What is the amount of $1000 for 9 yrs., at 6 per ct. ? 

9. What is the compound int. of $1460 for J 2 yrs., at 4 per ct.? 

10. What is the compound int. of $2500 for 15 yrs., at 6 per ct.? 

11. What is the amount of $5000 for 20 yrs., at 6 per ct.? 

12. What is the amount of $10000 for 40 yrs., at 7 per ct. ? 

DISCOUNT. 

' 428* Discount is the abatement or deduction made for the 
payment of money before it is due. For example, if I owe a man 
$100, payable in one year without interest, the present worth of 
the note is less than $100 ; for, if $100 were put at interest for 
1 year, at 6 per cent., it would amount to $106 ; at 7 per cent., 
to $107, <fec. In consideration, therefore, of ih^ present payment 
of the note, justice requires that he should make some abatement 
from it. This abatement is called Discount, 

429* The present worth of a debt payable at some future time 
without interest, is that sum which, being put at legal interest, 
will amount to the debt, at the time it becomes due. 



QuB8T.-<438. What Is discount 1 429 What 's the preient worth of a debt, paytbto M 
MMiie futire time, withont interest ? 
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Ex. 1. "What is the present worth of $156, payable in 1 jear 
and 4 months, without interest, when money is worth 6 per cent, 
per annum ? 

Amdysis, — ^The amount, we have seen, is the sum of the prin- 
cipal and interest. (Art. 399.) Now the amoimt of $1 for 1 year 
and 4 months, at 6 per cent., is $1.08 ; (Art. 404 ;) that is, the 
amoimt is -HI of the principal |1. The question then resolves 
itself into this : $756 is +frf of what principal ? If $756 is -U| 
of a certain sum, toj is ri-s of l'756 ; now $756-i-108=$7, and 
|fJ=$Yxl00, which is $700. 

Or, we may reason thus: Since $1.08 (amount) requires $i 
principal for the given time, $756 (amount) will require as many 
dollars as $1.08 is contained times in $756 ; and $756-r$1.08= 
$700, the same as before. 

Proof. — $700 X .08 =$56, interest for 1 year and 4 months ; and 
$700+56 =$7 56, the sum whose present worth is required. Hence, 

43 O* To find the present worth of any sum, payable at a future 
time without interest. * 

First find the amount of $1 for the time, at the given rate, cw 
m simple interest ; then divide the given sum hy this amount, and 
the quotient will he the present worth. (Art. 404.) 

TJie present worth subtracted from the debt, will give the true 
discount. 

Obs. This process is often classed among the Problems of Interest, in which 
the amount, (which answers to the given sum or debt,) the rate per cent., and 
the time are given, to find the pri7icipal, which answers to the prescTU worth. 

2. What is the present worth of $424.83, payable in 4 months, 
when money is worth 6 per cent. ? What is the discount ? 

Solution. — $424.83-^$1.02=$416.50, Present worth. 
And $424.83— $416.50=$8.33, Discount. 

3 Wliat is the present worth of $1000, payable in 1 year, 
wlien the rate of interest is 7 per cent. ? 

4. What is the present worth of $1645, payable in 1 year and 
6 months, when the rate of interest is 7 per cent. ? 

QuKST.— 490. How do you find the present worth of a de^ 1 Hovi find tho diseountl 
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5. What is tlie discount on a note for $2300, payable in 6 
months, when the rate of interest is 8 per cent. ? 

6. What is the discount, at 6 per cent., on $4260, payable in 
4 months ? 

I, What is the present worth of a note for $4800, due in 3 
months, when the rate of interest is 6 per cent. ? 

8. What is the present worth of a draft for $6240, payable in 
1 month, when the rate of interest is 6 per cent. ? 

9. A man sold his farm for $3915, payable in 2^ years: what 
18 the present worth of the debt, at 6 per cent, discount ? 

10. What is the present worth of a draft of $10000, payable at 
30 days sight, when interest is 6 per cent, per annum ? 

II. Wliat is the difference between the discount of $8000 for 
1 year, and the interest of $8000 for 1 year, at 7 per cent. ? 

BANK DISCOUNT. 

431* A 'Bank, in commerce, is an institution established for 
the safe keeping and issue of money, for discounting notes, deal- 
ing in exchange, (fee. 

Obs. 1. There are three kinds of banks, viz: banks of deposit, disctnmt, and 
circulation. 

A bank of deposit receives money to keep, subject to the order of the de- 
positor. This was the primaiy object of these institutions. 

A bank of discoutU is one which loans money, or discounts notes, drafts, 
and bills of exchange. 

A bank of circtUation issues bills, or tiotes of its own, which are redeem- 
able in specie, at its place of business, and thus become a circulating medium 
of exchange. Banks of this country generally perform the three-fold office of 
deposit, discount, and circulation. 

2. The affairs of a bank are managed by a board of directors, chosen annu- 
ally by the stockholders. (Art. 392. Obs.) The directors appoint a presiderU and 
cashier, who sign the bills, and transact the ordinary business of the bank. . 

A teller is a clerk in a bank, who receives and pays the money on checks. 
A' check is an order for money, drawn on a banker, or I le casl ler, by a de- 
positor^ payable to the bearer. 

3. Banks originated in Italy. The first one was established m Venice, u 
1171, called the Bank of Venice. 

QuKST. — 431. What is a bank ? Obs. Of how maoy kinds are banks 1 



Arts. 431-433.] bank discount. 27fi 

432* It is customary for Banks, in discounting a note oi 
draft, to deduct in advance the legal interest on the given sum 
from the time it is discounted to the time it becomes due. Hence, 

Bank discount is the same as simple interest paid in advance. 
Thus, the bank discount on a note of $106, payable in 1 year, at 6 
per cent., is $6.36, while the true discount is but $6. (Art. 430.) 

Obs. 1 The difference between bank discount and true discount^ is the inter- 
est of the true discount for the given time. On small sums for a short period 
his difference is trifling, but when the sum is large, and the time for ^hich it 
is discounted is long, the difference is worthy of notice. 

2. Taking legal interest in advance^ according to the general rule of law, B 
vxwry. An exception is generally allowed, however, in favor of notes, drafts, 
&c., which are payable in less than a year. 

The Safety Fund Banks of the State of New York, though the legal rate 
of interest is 7 per cent., are not allowed by their charters to take over 6 per 
cent, discount in advance on notes and drafts which mature within 63 dayi 
from the time they are discounted.* 

Banks charge interest for the three days grace. 

CASE I. 

12. What is the bank discount on a note for $850.20 for 6 
months, at 6 per cent. ? What is the present worth of the note ? 

Operation, 
$850.20 Principal. 

.03 05 Int. $1 for 6 mo. 3 ds. grace. 
425100 
25 5060 
$25.9311 00 Bank discount. 
And $850.20— $25.93 =$824.27, Present worth. Hence, 

433* To find the bank discount on a note or draft. 

Cast the interest on the face of the note r draft for three daya 
Vtore than the specified time, and the result will he the discount 

The discount subtracted from the face of the note, will give ths 
present worth o^ proceeds of a note discounted at a bank, 

(lrK8T.'-432. How do banks usually reckon discount? What then Is bank discount > 
Ohs. What is the difference between bank discount and true discount? Is this dl0biene« 
Worth noticing 1 How is taking interest hi advance generally regarded in lawt Whal 
ueeption to this rule Is allowed ? 

• Revised Statutes of New York, (3d edition,) Vol. I. p. 741. 
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Note.'-luieteti should be computed for the three days grace in each of the 
following examples. 

IL What is the bank discount on a note for $465^ payable in 
6 months, at 6 per cent. ? 

15. What is the bank discount on a note for $972, payable in 
4 months, at 5 per cent. ? 

16. What is the bank discount on a note for $1492, payable in 
3 months, at Y per cent. ? 

17. What is the bank discount on a draft of $628, payable afc 
60 days sight, at 5 per cent. ? 

18. What is the present worth of $2135, payable in 8 months, 
at 7 per cent. ? 

19. What is the present worth of a note for $2790, payable in 
1 month, discounted at 6 per cent, at a bank ? 

20. What is the bank discoimt, at 5i per cent., on a draft of 
$1747, payable at 90 days sight? 

21. What is the bank discoimt, at 4^ per cent., on a draft of 
$3143, payable in 4 months ? 

22. What is the bank discount on $5126.63, payable in 30 days, 
at 8 per cent.-? 

23. What is the bank discount on $3841.27, payable m 60 days, 
at 6i per cent. ? 

24. What is the present worth of a note for $6721, payable in 
10 months, discounted at 6 per cent, at a bank ? 

25. What is the present worth of a note for $1500, payable in 
12 days, at 7 per cent, discount? 

26. What is the bank discount on $10000, payable in 45 days, 
at 6 per cent. ? , 

27. What is the bank discount on $25260, payable in 90 days, 
at 7 per cent. ? 

28. What is the difference between the true discoimt and bank 
discount on $5000 for 10 years, at 6 per cent. ? 

CASE II 

29. A man wishes to make a note payable in 1 year, at 6 
per cent., the present worth of which, if discoimted at a bank; 
shall be just $200 : for what sum must the note be made ? 



AbT. 434.] BANK DISCOUNT. 277 

Analysis. — The present worth of $1, payable in 1 year, at 6 
percent, discount, is 100 cts. — 6 cts.=94 cts. ; that is, the present 
worth is -ft*ar of the principal or sum discounted. The question 
then resolves itself into this: (200 (present worth) is iVr of 
what sum ? Now, if $200 is tVjt of a certain sum, q-^r is -f^ 
of $200; and $200^94=12.12766, and +M=$2.12766X100, 
which is $212,766. Ans. 

Or, we may reason thus: Since 94 cents present worth requires 
tl, (100 cents) principal, or sum to be discounted for the gi\en 
time, $200 present worth will require as many dollars, as 94 cents 
is contained times in $200 ; and $200-~$.94=$212.766. 

Proof. — $212.766 X.06=$12.7659, the bank discount for 1 
year; and $212.766 — $12.7659=$200, the given sum. Hence, 

434* To find what sum, payable in a specified time, will 
produce a given amount, when discounted at a bank, at a given 
per cent. 

Divide the given amount to he raised hy the present worth of $1, 
for the time, at the given rate of hank discount, and the quotient 
will be the sum required to he discounted, 

30. How large must I make a note payable in 6 months, to raise 
$400, when discounted at 7 per cent, bank discount ? 

31. What sum payable in 4 months must be discounted at a 
bank, at 6 per cent., to produce $960 ? 

32. What sum payable in 60 days, will produce $1236, if dis- 
counted at a bank, at 8 per cent. ? 

33. For what sum must a note be drawn, payable in 34 days, 
the avails of which, at 6 per cent., bank discount, will be $2500 ? 

34. For what sum must a note be drawn, payable in 90 days. 
BO that the avails, at 7 per cent, bank discount, shall be $3755 ^ 

35. A man bought a farm for $4268 cash : how large a not< 
payable in 4 months, must he take to bank to raise the money ai 
6 per cent, discount ? 

QUKST.--434. ilow find what sum, payable in a given time, will vodace n given amoant 
at a given per cent., bank dlaconnt 7 
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86. A man wishes to obtain $63240 from a bank at 6 per cent, 
discount : how large must he make his note, payable in 1 month 
and 15 days? 

Si. What sum payable in 8 months, if discounted at a bank, at 
6 per sent., will produce $10000 ? 

38. What sum payable in 4 months, will produce $50000, if 
discounted at 7 per cent, at a bank ? 

39. A man received $46250 as the avails of a note, payable in 
60 days, discounted at a bank at 5 per cent. : what was the face 
of the note ? 

40. A merchant wished to pay a debt of $8246 at a bank, by 
getting a note payable in 30 days discounted, at 8 per cent. : how 
large must he make the note ? 

INSURANCE. 

435* Insurance is security against loss or damage of prop- 
erty by fire, storms at sea, and other casualties. This security 
is usually eflfected by contract with Insurance Companies, who, 
for a stipulated sum, agree to restore to the owners the amount 
insured on their houses, ships, and other property, if destroyed 
or injured during the specified time of insurance. 

Ob8. 1. Insurance on ships and other property at sea is sometimes effected 
by contract with individuals. It is then called (mt-door insurance, 

2. The insurers, whether an incorporated company or individuals, are often 
♦ermed Underwriters. 

436* The written instrument or contract is called the Policy. 
The sum paid for insurance is called the Premium, 
Tlie premium paid is a certain per cent, on the amount of prop- 
erty insured for 1 year, or during a voyage at sea, or other spe- 
cified time of risk. 

Obs. 1. Rates of insurance on dwelling-houses* and furniture, stores and 
goods, shops, manufactories, &€., vary from -f^ to 2 per cent, per annum mi 
the sum insured, according to the exposure of the property and the difiicaltj 
of moving the goods in case of casualty. It is a rule with most iDsaranee 

QuBST.— 435. What is Insurance? Oha. When insurance is e fleeced with indiv^daalfl, 
what is it called ? What are the insurers sometimes called 1 436. What is meavt by Iba 
policy 1 The premium 1 
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Companies liot to insure more than two thirds of the value of a building, or 
goods on land. ^ 

3. Coasting vessels are commonly insured by the season or J^p In time 
of peace, the rate varies from 4 to 7i per cent, per annum; !il timPof war it ia 
much higlier. Whale ships are generally insured for the voyage, ui a rate 
varying from 5 to 8 per cent, on the sum insured. - 

3. When the general average of loss is less than 5 per cent., the underwriten 
are not liable for its payment. 

CASE I. 

43 7 • To compute Insurance for 1 year, or a specified time. 

Multiply ike sum insured by the given rate per cent, as in inter* 
est. (Art. 404.) 

Ex. 1. A man effected an insurance on liis house for $500, at 
1} per cent, per annum : how much premium did he pay ? 

Solution, — $1500X.0125 (the rate) =$18. 75. Ans, 

2. What is the premium for insuring a store to the amount of 
12760, at -I per cent. ? 

3. What premium must I pay for insuring a quantity of goods, 
vrorth $6280, from New York to Liverpool, at 1-J- per cent. ? * 

4. What is the annual premium for insuring a stock of goods, 
worth $10200, at f per cent. ? 

6. What is the annual premium for insuring a coasting vessel, 
worth $1600, at 6^ per cent. ? 

6. A bookseller shipped a quantity of books, valued at $4700, 
from Boston to New Orleans, at 1^ per cent, insurance : what 
amount of premium did he pay ? 

7. A merchant shipped a cargo of flour, worth $45000, from 
New York to Liverpool, at 2 per cent. : how much premium did 
he pay ? 

8. What is the insurance on a cargo of teas, worth $75000, 
from Canton to Philadelphia, at 2^ per cent. ? 

9. What is the annual insurance on a factory, worth $65000, 
*t ^ per cent. ? 

10. A powder mill was insured for $1945, at 12^ per cent.: 
what was the annual premium ? 

Qdksi.— 437. How is insurance computed for 1 year or a specified tiim 7 
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11. A ship embarking on an exploring expedition, was insured 
for $45^60? at 8i per cent, per annum : what did the insurance 
amount t4^n 5 years ? 

12. A policy of insuiance for $45000 was obtained on a whale 
ship, at 1-i per cent, for the voyage : what was the amoimt paid 
for insurance ? 

CASE II. 

^2. If a man pays $16 annually for insuring $800 on his shop, 
what per cent, does he pay ? 

Analysis. — If $800, the amount insured, costs $16 premium, 
$1 will cost roTT of $16 ; and $16-^800=.02 ; which is 2 per cent 

Proof. — $800X.02=$16, the premium paid. Hence, 

438* To find the rate per cent, when the sum insured and the 
annual premium are given. 

Divide the given premium hy the sum insured, and the quotient 
will be tlie rate per cent, required. 

Note. — This case is similar in principle to Problem II. in Interest 

14. If a man pays $60 annually for insuring $2400 on hia 
house, what per cent, does it cost him ? 

15. A merchant pays $200 per annum for insuring $8000 on his 
goods : what per cent, does he pay ? 

16. A grocer paid $122.50 premium on a cargo of flour, 
worth $12250, from Charleston to Portland : what per cent, did 
he pay ? 

17. An importer paid $350 insurance on a quantity of cloths, 
worth $28000, from Havre to New York : what per cent, did he 
pay? 

CASE III. 

18. A man pays ^45 annually for insuring his library, which is 
9 per cent, on the amount of his policy : what is the sum insured ? 

Analysis. — Since 3 cents will insure $1 at the given rate, for a 
year, $45 will insure as many dollars as 3 cents are contained 
times in $45 ; and $45 -r- .03 =$1500. Ans. 

Proof. — $1500X.03=$46, the given premium. Hence, 
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439*. To find the sum insured when the pretnium and th6 
rute per cent, are given. ^ ^^ 

Divide the given premium by the rate per cent,, expreMd in ded* 
mats, and the quotient will he the sum insured. 

Note. — This case is similar in principle to Problem III. in Interest. 

19. An in porter paid $650 premium on goods from Hamburgh 
to New York, which was I-}- per cent, on the amount insured : 
b vW much did he insure ? 

20. A merchant paid $1640 premium on goods from Philadel- 
phia to Constantinople, which was 2-jt per cent, on the worth of 
the goods insured : how much did he insure ? 

21. A premium of $487.50 was paid on a cargo of cotton from 
New Orleans to Liverpool, which was f per cent, on its value : 
what amount was insured on the cargo ? 

22. When the rate of insurance \p 1-J- per cent., what sum can 
you get insured for $860 premium ? 

23. At f per cent, per annum, what amount can a man get in- 
sured on his house and furniture for $20.50 per annum ? 

CASE IV. 

To find what sum must be insured on any given property, so 
that, if destroyed, its value and the premium may both be recov- 
ered. 

24. If a man owns a vessel worth $1920, what sum must he get 
insured on it, at 4 per cent., so that if wrecked, he may recover 
both the value of the vessel and the premium ? 

Analysis. — It is plain, when the rate of insurance is 4 per cent, 
on a policy of $1, or 100 cents, the owner would receive but 96 
cents towards his loss ; for, he has paid 4 cents for insurance. 
Since therefore the recovery of 96 cents requires $1 to be insured, 
the recovery of $1920 will require as many dollars to be insured 
as 96 cents is contained tunes in $1920; and $1920-^- .96= 
$2000. Arhs, 

Proof. — $2000X.04=$80, the premium paid, and $2000 — 
$80=:$1920, the value of the vessel 
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440* Hence, to find what sum must be insured on a given 
amount g£ {Property, so that if destroyed, both Uie value of the 
property Ad the premium may be recovered. 

Subtract the rate per cent, from $1, then divide the value of the 
property insured by the remainder , and the quotient will be the sum 
to be insured, 

25. What sum must be insured on property worth $8240, at 
IJ per cent., so that the owner may suffer no loss if the property 
ig destroyed ? 

26. What sum must be insured on $13460, at 3 per cent., in 
order to cover both the premium and property insured ? 

27. If I send an adventure to the Sandwich Islands worth 
$25000, what sum must I get insured, at 7i per cent., that I may 
sustain no loss in case of a total wreck ? 

LIFE INSURANCE. 

441* A Life Insurance is a contract for the payment of a 
certain sum of money on the death of an individual, in considera- 
tion of a stipulated sum paid down, or, more commonly, of an 
annual premium, to be continued during the life of the assured. 

The average duration of human life is often called the Sxpecta- 
Hon of Life, This is different in different countries, but it may be 
determined with great accuracy in any given country, by calcula- 
tions founded on the register of births and deaths in that country. 

Obs. At birth, the expectation of life, according to the Carlisle Table, is 
38.72 y. ; at 5, it is 51.25 y. ; at 10, it is 48.82 y. ; at 15, it is 45 y. ; at 20, it 
is 41 .46 y. ; at 25, it is 37.86 y. ; at 30, it is 34.34 y. ; at 35, it is 31 y. ; at 40, 
it is 27.61 y. ; at 45, it is 24.46 y. ; at 50, it is 21.11 y. ; at 55, it is 17.58 y. ; 
at 60, it is 14.34 y. ; at 65, it is 1 1 .79 y. ; at 70, it is 9. 19 y. ; at 75, it is 7.01 y. ; 
at 80, it is 5.51 y. ; at 85, it is 4.12 y. ; at 90, it is 3.28 y. ; at 100, it is 2.28 y. 

442* The premium paid for life insurance, like that for other 
insurance, is calculated at a certain per cent, on the amount in- 
sured. The per cent, varies according to the age and employraen 
of the assured, and the time embraced in the policy. 

UuBST.— 441. What is Life Insurance? What is meant by the expectation cf Uitf 
443. How is Life insurance calculated 1 

* See Registers of London, Bresiau, Nohhampton, &c 
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Obs. 1. At the age of 21 years, the per cent, on a policy fi)r life is from 1-|^ 
to 2^ per cent per annum on the sum insured ; for 7 years, it is from j^ to 
l-} per cent, per annum ; for 1 year, from ^^ to 1^ per cent. 

At 30, on a policy for life, it is from 2^ to 2^*^ per cent, per annum) ; for 
7 years, from l-g^ to l-^ftj- per cent. ; for 1 year, from l-^^ to l-j^ per cent. 

At 40, on a policy for life, it is from 3-j^ to 3-,*jj- per cent. ; for 7 years, from 
^ ftr to 2t\ per cent. ; for 1 year, from 1-| to 2^ per cent. 

At 50, on a policy for life, it is from 4-J- to 4-,\ per cent. ; for 7 years, from 
JMy to 3^ per cent. ; for 1 year, from l-^ to 2^ per cent. 

At 60, on a policy for life, it is from 6^^ to 7 per cent. ; for 7 years, from 
i^^- to 5 per cent. ; for 1 year, from 3-j^- to 4-^ |>er cent. 

28. A young man, at the age of 21 years, effected an insurance 
for $1500 for life, at 2tV per cent. : what was the annual premium ? 

Ans. $31.50. 

29. A man, at the age of 30, effected a life insurance for $270Q, 
for 7 years, at 1t\ per cent. : what was the premium ? 

30. At 60 years of age, a man effected a life insurance for 1 yeai 
for $5750, at 6^ per cent. : how much premium did he pay ? 

31. At 40 years of age, a man effected an insurance for $10000 
for life, at Si per cent, per annum ; he lived till he was 75 years 
old : which was the larger, the sum paid for insurance, or the sum 
insured ? 

PROFIT AND LOSS. 

443 • Profit and Loss in commerce, signify the sum gained 
or lost in ordinary business transactions. They are reckoned at 
a certain per cent, on the purchase jprice, or sum paid for the arti- 
cles under consideration. 

CASE I. 

To Jind t/ie amount of profit or loss, the purchase price end 
'^te per cent, being given. 

Ex. 1. A grocer bought a lot of flour for $84, and sold it for 
^ per cent, profit : how much did he make by his bargain ? 

QuKST.— 443. What Is meant by profit and loss ? Howr aia they reckoned 7 444. How 
h the amount of profit or loss found, when the cost and rate per cent, are given 1 
T.H. 13 



384 PROFIT AND LOSS. [SeCT. XIL 

Analysts. — Since he gained 7 per cent, on the cost of the flour, 
he must have gained tJtt of $84. Now -rhr of 1^S4 is iAftr» and 
ih is ^ times as much, which is -Hf= 15.88. Ans, 

Or thus : If $1 (100 cents) gain 1 cents, |84 will gain 84 times 
as much ; and |84X.07=$5.88, the same as hefore. Hence. 

444* To find the amount of profit or loss, when tlie purchase 
f lice and rate per cent, are given. 

Multiply the purchase price by the given per cent, as in percent' 
aye ; and the product will he the amount gained or lost by the trans^ 
action. (Art. 388.) • 

Obs. In order to obtain the exact profit and loss in mercantile operationB, it 
is manifest that the interest on the cost or purchase price of the goods, during 
the time they have been on hand^also for the time before payment is recdved 
should be taken into consideration. '* 

2. If I buy a piece of broadcloth for $120, and after keeping it 
6 months, sell it at 8 per cent, advance on 6 months credit, how 
much shall I gain if I pay 7 per cent, for the money invested ? 

Ans. $1.20. 

3. If I buy a farm for $1740, and sell it 8 per cent, less than 
cost, how much do I lose? Ans. $139.20. 

4. If you buy a house for $2180, and sell it at 10 per cent 
advance, how much will you gain by your bargain ? 

5. A merchant bought goods amounting to $3400, and retailed 
them at 20 per cent, profit : how much did he make ? 

6. A grocer bought a lot of flour for $6285, and sold it 15 per 
cent* less than cost : what was his loss ? 

7. A speculator bought a quantity of cotton for $24850, and 
sold it at 5i per cent, advance : how much did he make by the 
operation ? 

8. A man bought a block of stores for $58246, and sold them 
at 118 percent, advance : how much did he gain ? 

9. A man bought wild land amounting to $125000, and after 
keeping it 10 years, sold it at 50 per cent, advance : allowing 
money to be worth 6 per cent., did he make rr lose by the oper 
ation ; and how much ? 



Arts. 444, i45.] profit and loss. 286 

CASE II. 

To find how an article must he sold to gain or lose a specified 
per cent., the cost being given. 

10. A man bought a building lot for $625/and afterwards sold 
it so as to gain 10 per cent. : how much did he sell it for ? 

Operation. Since he gained 10 per cent., it is 

$625 purchase price. obvious heboid it for the purchase 

.10 percent, profit. price toother with 10 per cent, of 



$62.50 profit. that price. We therefore find 10 

1687.50 selling price. per cent, on the cost, and add it to 

itself. (Art. 388.) 

11. A man bought a small house for $840, and afterwards sold 
it so as to lose 10 jUr cent. : how much did he get for it? 

Operation. J 

$840 purchase price. Having found the sum lost, (Art. 

.10 per cent. loss. 388,) subtract it from the cost, and 

' $84.00 sum lost. the remainder is obviously the sell- 

$756.00 selling price. ing price. Hence, 

445* To find how any article must be sold, in order to gain 
or lose a given rate per cent, when the cost is given. 

First find tlie amount of profit or loss on the purchase price at 
tJi£ given rate, a^ in the last Case ; then the amount thus found 
add^d to, or subtracted from tlie jmr chase price, "^as the case may he, 
will give the selling price required. 

12. A grocer bought a quantity of cheese for $i'30.67: for 
how much must he sell it, to gain 20 per cent. ? 

13. Bought a stock of goods for $3460 : for how much must 
they be sold, to gain 22^ per cent. ? 

14. Bought a quantity of flour for $5245 : for how much must 
it be sold, to gain 13 per cent.? 

15. Bouglit 2500 biles of cotton for $30575, which were sold 
at a less of 3^ per cent. : what did they fetch ? 

CiuKST. — 445. Wnat is the method of finding how any article must be sold, in order lo 
gain or lose a (;iveri per cent. 1 446. How is the rate per cent, of profit or loss found, whei* 
the cost and selling price are given 1 
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CASE III. 

To Jind the rate per cent, of 'profit or loss, the cost and sell' 
iftff price being given, 

16. If a merchant buys a quantity of butter for $75, and sells 
It for $90, what per cent, profit will he make ? 

Analysis. — Subtractinsc the cost from the selling price, shows 
that he gained $16. Now 15 dollars are if of 75 dollars ; there- 
fore he gained |f of his outlay, or the purchase price of the goods. 
And if reduced to a decimal, is equal to 20 hundredths, or 20 per 
cent (Art. 387. Obs. 3.) 

Or, we may reason thus : If $75 (outlay) gain 15 dollars, $1 
will gain tV ^^ $15' -^.nd $15 — 75=. 20, the same as before. 

446* Hence, to find the rate per cent, of profit or loss, when 
the cost and selling prices are given. 

First find the amount gained or lost by subtraction ; tluen make 
the gain or loss the numerator and the purchase price the denomina- 
tor of a common fraction ; reduce this fraxition to a decimal, and 
the result will be the per cent, required. (Art. 337.) 

Or, simply annex ciphers to the profit or loss, and divide it by 
the cost ; the quotient will be the per cent, 

Obs. 1. As per cent, signifies hundredths, the first two decimal figures which 
occupy the place of hundredths, are properly the per cent. ; the other decimals 
are parts of 1 per cent. After obtaining two decimal figures, there it some- 
times an advantage in placing the remainder over the divisor, and annexing 
it to the decimals thus obtained. (Art. 387. Obs. 3.) 

2. It should be remembered that the percentage which is gained or lost, is 
always calculated on the purchase price, or the sum paid for the article, and 
not on the selling price, or sum received, as it is often supposed. 

17. Bought a quantity of cotton at 6i cents per yard, and sold 
it at 8 cents : what per cent, was the profit ? 

18. Bought a quantity of calicc^ at 12 cents per yard, and sold 
it at l/J cents : what per cent, was the profit? 

19. Bought a lot of com, at 45 cents per bushel, and sold it at 

88 cents : what per cent, was the loss ? 

. ■ • * 

Q.UK8T/ -Obs. What figares properly signify the per cent 1 What do the other decimal 
flgures on the lifht of hundredths denote ? On what is the per cen I gained or lost cale* 
latedl 
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20. A grocer bought a pipe of wine for $252, and retailed it 
at 12i cents per gill : what per cent, did he make? 

21. A man bought a house for $4325, and sold it for $5216: 
what per cent, did he make ? 

22. A speculator invested $75000 in stocks, which he sold for 
$77226 : what per cent, did he make by the operation ? 

CASE IV. 

To find the cost, the selling price and per cent gained w laH 
leing given, 

23. A man sold a lot of salt for $360, which was 20 per cent. 
more than cost : what did he pay for the salt ? 

Analysis. — ^The cost is iM of itself, and the gain is -i% of the 
'Jost. (Art. 386.) Now W-f tW=-W ; hence, the selling price 
is W of the cost. The question then is this : $360 is -HJ of 
what sum ? If $360 is ^^ of a certain sum, rhr of that sum is 
ih of $360. Now $360-r-l20=$3, and +ffr=$3Xl00, which 
is $300. Ans. 

Or, if we divide $360, the selling pricfe, by the fraction \^, 
the quotient $300, will be the cost. (Art. 234.) 

Proof. — $300X.20=$60.00 the gain; (Art. 388;) 
and $300+$60=$360, the selling price. 

24^ A miller sold a lot of flour for $170, which was 15 per 
<*'ent. less than cost : how much did the flour cost him ? 

Analysis. — ^Reasoning as before, the cost is -^J-f of itself, and 
the loss is -^ of the cost. Now -J-fri) — ^=-fh ; consequently 
the selling price is -fj^ of the cost. The question therefore is 
this : $170 is -^ of what sum ? If $170 is ^ of a certain sum, 
rb is -sV of $170. Now $l70-r85=$2, and +frj=$2xl00, 
vrhich is $200. Ans. ^ 

Or, thus : Since he lost 15 per cent., he realized only 85 cents 
on $1 outlay. Therefore, if 85 cents, selling price, requires $1 
outlay, $170, selling price, will require as many dollars outlay as 
85 cents are contained times in $170 ; and $1 70 -f-. 85 =$200. 

Proof.— $200X.15=$30.00, the loss ; (An. 388;) 
and $200 — $30=$170, the selling price. Hence^ 
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447* To find the cost when the selling price and the per cent. 
gahied or lost are given. 

Divide the selling price hy%\y increased or diminished by the per 
cent, gained or lost, cls the case may be, and the quotient toill he the 
cost required. 

Or, make tlie given per cent, added to or subtra4:ted from 100, as 
the case may he, the numerator, and 100 the denominator of a com- 
mon fraction ; then divide the selling price hy this fraction, and 
tW quotient mil he the cost. 

Obs. I. It is not unfreqaently supposed that if we find the percentage on 
the selling price at the given rate, and add the percentage thus found to, or 
subtract it from, the selling price, as the case may be, the sum or remainder 
will be the cost. This is a mistake, and leads to serious errors in the result 
It will easily be avoided by remembering, that the basis on which proJU and 
loss are calculated, is always the pivrckase price or sum paid for the articles 
under consideration. (Art. 446. Obs. 2.) 

25. A grocer sold a quantity of cheese for $530, which was 15 
per cent, more than cost : what was the cost ? 

26. A man sold a carriage for $175, which was 15 per cent, 
less than cost : what was the cost ? 

27. A man sold a farm for $2360, which was 10 per cent less 
than cost : what did he give for it ? 

28. An importer sold a library for $3078, which was 121- per 
cent, advance on the cost : how much did it cost him ? 

29. A merchant sold a cargo of crockery for $12000, which was 
8 per cent, less than cost : what was the cost ? 

80. A commission merchant sold a lot of cloths for $7265, which 
was 15 per cent, more than cost : how much did they cost ? 

31. A builder sold a house for $17450, which was 2 per cent 
less than cost : what was the cost ? 

82. A broker sold stocks to the amount of $45000, which was 
5i per cent, advance : what was |)ie cost ? 

33. A manufacturer sold a quantity of carpeting for $63240, 
which was 50 per cent, more than the cost of the materials : what 
did the materials cost ? 



QvBST.— 447. How is the cost founds when the selling price and the rate per ceat 
ftdned or lost, are given? Obs. What mistake is sometimes made in finding the VTf^^ 
Bow may it be avoided 1 
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DUTIES. 

448* Duties, in commerce, signify a sum of mortey required 
by Government to be paid on imported goods. 

0b8. 1. In every port of entry in the United States, the Grovemmcnt has an 
establishment, called a Custom Hotise^ at which the duties on all foreign goods 
entered at that port, are to be paid. 

2. The persons appointed to inspect the cargoes of vessels engaged in foreign 
eommerce, to examine the invoices of goods, collect the duties, &c., are called 
atstam louse officers, 

449« Duties are of two kinds, specific and ad valorem, A «pe- 
cific duty is a certain sum imposed on a ton, hundred weight, 
liogshead, gallon, square yard, foot, <&c., without regard to the 
value of the article. 

Ad valorem duties are those which are imposed on goods, at a 
certain per cent, on their valtie or purcliase price. 

Note, — The term ad vdl^em Is a Latin phrase, rigniffring according to^ oc 
^pon the vahie. 

450« Before specific duties are imposed, it is customary to 
^nake certain deductions called tare, draft or tret, leakage, &c. 

^are is an allowance of a certain number of pounds made for 
the box, cask, &c., which contains the article under consideration. 

J)raft or Tret is an allowance of a certain per cent, (usually 4 
per cent.) on the weight of goods for waste, or refuse matter. 

■Leakage is an allowance of a certain per cent, (usually 2 per 
cent.) for the waste of liquors contained in casks, &c. 

Obs. t. AU duties, both specific and ad valorem, are regulated by the Go« • 
ernment, and have been different at different times and in different countries. 

^' The allowances or deductions for draft, tare, leakage, &c., are different on 
Cerent articles, and are also regulated by law. 

3. In buying and selling groceries in large quantities, allowances are some- 
times made for draft, tare, leakage, &c., similar to those in reckoning duties. 

(^UKST.— 448. What are duties in commerce ? 449. Of how many kinds ate thty 1 
^'^^hat are specific duties 1 Ad valorem duties ? J^ote. What is the meaning of the term 
^ valorem 1 450. What deductions are made before specifle duties are imposed 1 What 
** tarel Draft or tret? Leakage 1 Oba. How are duUes regulated? Are allowanoM 
^ draft, 4bc., ever made In buying and selling groceries ! 



290 DUTIES, [Sect. XU 

Case I. — Calculation of Specific Duties. 

Ex. 1. What is the specific duty on 15 hhds. of molasses, at 
10 cents per gallon, allo\ying 2 per cent, for leakage? 

Analysis. — Since there are 63 gallons in one hhd., in 15 hhds. 
there are 1 5 times as many, and 6 3 gals. X 1 5 = 945 ^aJs. But 2 per 
cent, of 945 gals, is equal to 945 X. 02, or 18.9 gals. ; (Art. 388;) 
and 946 gals. — 18.9 gals. =926.1 gals., the net gallons. Now if 
he duty on 1 gallon is 10 cents, on 926.1 gals.it is 926.1 X -10::- 
$92.61, the duty required. Hence, 

45 1 • To find the specific duty on any given merchandise. 

JF^irst deduct the legal drafts tare, leakage, &c., from the gimh 
quantity of goods ; then multiply the remainder by the given duty 
per gallon, pound, yard, &c., and the product will he the duty rt- 
quired, 

2. If the specific duty on tea is 12 cents a pound, how much 
will it be on 30 chests, each weighing 115 lbs., allowing 12 lbs. 
per chest for draft ? 

3. At 4 cents a pound, what is the specific duty on 160 drums 
of figs, weighing 28 lbs. apiece, allowing 2^ lbs. a drum for tare? 

4. At 15 cents a pound, what is the specific duty on 63 chests of 
opium, each weighing 150 lbs., allowing 10 lbs. per chest for draft? 

5. At 3^ cents a pound, what is the specific duty on 250 bags 
of coffee, weighing 65 lbs. apiece, allowing 4 per cent, for tret ? 

6. What is the specific duty, at 6 cents a pound, on 173 kegs of 
tobacco, each weighing 125 lbs,, allowing 6 lbs. per keg for tare? 

7. At 5i cents a pound, what is the specific duty on 430 boxes 
of paints, weighing 175 lbs. a box, reckoning the tare at 15 lbs. 
per box ? 

8. At 8 cents per gallon, what is the specific duty on 140 lbs, 
of olive oil, allowing 2 per cent, for leakage ? 

9. At 22 cents per gallon, what is the specific duty on 50 hhda. 
of wine, allowing 2 per cent, for leakage ? 

10. At 7i cents per pound, what is the duty on 346 sacks of 

almonds, weighing 75 lbs. apiece, allowing 3 per cent, for tare ? 

— -— — ^^* 

QuxiT.— 451. Howarr specific duties calculatoA? 
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Case II. — Calculation of Ad Valorem Duties, 

452* When duties are imposed upon the actual cost of nier« 
chandise, there are of course no deductions to be made ; conse- 
quently we have only to find the legal per cent, on the amount of 
the given invoice, or cost of the goods, and it will be the duty 
required. 

Ex. 11. What is the ad valorem duty, at 25 per cent., on a 
CP.se of bombazines, invoiced at $450 ? 

Solution, — $450X.25=$112.50, the ad valorem duty. Hence, 

453* To find the ad valorem duty on any given merchandise. 
Multiply the amount of the given invoice by the legal per cent.,' 
dnd the product will be the duty required, (Art. 324.) 

Obs. 1. An invoice is a written statement of merchandise, with the value 09 
prices of the articles annexed. 

2. The law requires that the invoice shall be verified by the owner, or one 
of the owners of the goods, certifying that the invoice annexed contains a tnie 
and faithfid account of the actual costs thereof, and of all charges thereon, and 
no other different discount, bounty, or drawback, but such as has been actually 
allowed on the same ; which oath shall be administered by a consul, or com- 
mercial agent of the United States, or by some public officer duly authorized 
to administer oaths in the country where the goods were purchased, and the 
same shall be duly certified by the said consul, &c. Fraud on the part of the 
owners, or the consul, &c., who administers the oath, is visited with a heavy 
penalty. — Lajjs of the United States. 

12. \yhat is the ad valorem duty, at 20 per cent., on an invoice 
of broadcloths which cost $1240 in Manchester? 

13. What is the ad valorem duty, at 34 per cent., on an invoice 
of silks, which cost $2110 in Italy? 

1 4. What is the duty, at 25 per cent., on a quantity of indigo, 
the invoice of which is $1968 ? 

15. What is the duty on a bale of Irish linens, which cost 
$3187, at 33 per cent.? 

16. At 25 per cent., what is the duty on an invoice of hosiery, 
amounting to $2863 ? 



QuK9T — 453. IIow are ad valorem duties calculated 1 Obs. What is an iuvolce? Wbal 
the law require respectlDg the invoice of imported goods 1 
13* 
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17. At 33t per cent., what is the duty on an invoice of mousse- 
line de laines, amounting to $3690 ? 

18. At 35 per cent., what is the duty on an invoice of watches, 
amounting to $45385 ? 

19. What is the duty, at 20 per cent., on an invoice of boots 
and shoes, amounting to $63212 ? 

20. Whdt is the duty, at 15 per cent., on a quantity of ready- 
made clothing, worth $18714? 

21. What is the duty on $37241 worth of spices, at 30 per ct.? 
21:. What is the duty on $46210 worth of liquor, at 37iper 

cent. ? 

23. At 22 per cent., what is the duty on $71685 worth of 
crockery ? 

ASSESSMENT OP TAXES. 

454* A Tax is a sum of money assessed on individuals for 
the support of Government, Corporations, Parishes, Districts, &c. 
Taxes levied by the Government, are assessed either on the person 
or lyroperiy of the citizens. When assessed on the person^ they 
are called poll taxes, and are usually a specific sum. Those as- 
sessed on the property are usually apportioned at a certain per 
cent, on the amount of real estate and personal property of each 
citizen or taxable individual. 

Obs. Property is divided into two kinds, viz : real estate and personal prop- 
erty. The former denotes possessions that are fiaxd ; as houses, lands, &c. 
The latter comprehends all other property ; as money, stocks, notes, mortgageSi 
■hips, furniture, carriages, cattle, tools, &c. 

455* Wlien a tax of any given amount is to be assessed, the 
first thing to be done is to obtain an inventory of the amount of 
taxable property, both personal and real, in the State, County, 
Corporation, or District, by which the tax is to be paid ; also the 
amount of property of every citizen who is to be taxed, together 
with the number of Polls. 

QcKST.— 454. What are taxes ? Upon what are they assessed ? When assessed apoi 
the person, what are they called t When assessed upon the property, how are they ap- 
portioned 1 Obs. How is property divided ? W^hat does real estate denote T What ii 
personal property ? 455. When a tax is tu be assessed, what is the first slept 
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Obs. 1. By the rvwmJber of polls is meant the number of taxable individmalt, 
which usually includes every native or naturalised JreeTnan over the age of 21, 
and under 70 years. In Massachusetts poll taxes are assessod *tpon every 
male inhabitant of the state, between the ages of 16 and 70 yean, whether a 
citizen or an alien.* 

2. When any part or the whole of a tax is assessed upon the polls, each 
citizen n taxed a specific mm^ without regard to the amojont of property he 



Ex. 1. The tax assessed by a certain town is $990; its prop- 
erty both personal and real, is yalued at $28000, and it contains 
800 polls, which are assessed 60 cents apiece. What per cent, is 
the tax ; that is, how much is the tax on a dollar ; and how much 
is a man's tax who pays for 3 poUs, and whose property is yalued 
at $1600 ? 

Solution. — Since 1 poll pays 60 cents, 300 polls must pay 300 
times 60 cents, which is $160. Now $990 — $160=$840, the 
sum to be assessed on the property. Now if $28000 is to pay 
$840, $1 must pay irrtinr of $840 ; and $840-i-$28000=$.03, 
or 3 per cent. Finally, the tax on $1600, the amount of the 
man's property, at 3 per cent., is $1500X.03=$46; and $464- 
$1.60 (3 polls)=$46.60, the man's tax. Hence, 

456* To assess a State, County, or other tax. 

I. First find the amount of tax on all the polls, if any, at the 
given rate, and subtract this sum from the whole tax to he assessed. 
Then dividing the remainder hy the whole amount of taxable prop- 
^ty in the State, County, d;c., the quotient will he the per cent, or 
tea; on one dollar, 

II. Multiply the amount of each marCs property hy the tax on 
one dollar, and the product loill he the tax on his property. 

III. Add each man^s poll tax to the tax he pays on his property, 
ond the amount will he his whole tax. 

pROOJ*. — When a tax hill is made out, add together the taxei 
o/ all the individuals in the town, district, &c., and if the amowfii 
is equal to the whdle tax assessed, the work is right. 

(lirB8T.~0&«. What is meant by the number of polls 1 456. How are taiw 
When a tax blU is made oat, how is its correctness proved 1 

* Revised Btatates oTMassaehiisetU. 



204 ASSESSMENT ' [SeCT. XII. 

2r A certain corporation is taxed $537.60 ; tte whole property 
of the corporation is valued at $35000, and there are 50 polla 
which are assessed 25 cents apiece. What per cent, is the tax ; 
and how much is a man's tax, who pays for 2 polls, and whose 
property is valued at $4240. 

Operation. 
Multiply $.25 the tax on 1 poll. 
By 50 the number of polls. 
$12.50 Amount on polls. 
But $537.50 — 12.50=$525, the sum assessed on the corpora- 
tion; and $525-T-$35000=.015, the per cent, or tax on $1. 

Now $4240X.015=$63.60, the tax on the man's property. 
And .25X2= .50, the tax for polls. 

Atis, $64.10, whole tax. 

3. What is B's tax, who pays for 3 polls, and whose property is 
valued at $3560 ? 

4. What is C's tax, who is assessed for 1 poll and $5350 ? 

5. The city of New York levied a tax of $1945600 ; its tax- 
able property was rated at $243200000 : what per cent, was the 
tax? 

6. What was A's tax, whose property was valued at $10000? 

7. What was B's tax, who was assessed for $15240 ? 

8. What was C's tax, who was assessed for $35460 ? 

457* Having ascertained the expenditures of a State, County, 
Town, (fee, it is necessary in assessing' the tax, to take into con 
sideration the expense of collecting it Collectors are paid a certain 
per cent, commission on the amount collected ; (Art. 388. Obs. 1 ;) 
consequently, in determining the exact sum to be assessed, allow- 
ance must be made not only for the commission on the net amount 
to be raised, but also on the commission itself; for the commis- 
lon is to be paid out of the money collected. 

9. If the expenses of a town are $950, what sum must be 
assessed to raise this amount, with 5 per cent, commission for 
collecting it ? 
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Analysis, — Since the commission is 6 per cent, the net value 
of $1 assessment is 95 cents. Therefore, if 95 cents net, require 
|1 assessment, |950 net, will require as many dollars assessment, 
as 95 cents are contained times in $950 ; and $960-r $.95=1000. 

Am, $1000. 

Proof. — $1000X.05=$50, the commission; 

and $1000 — $50=$960, the net sum required. Hence, 

458* To find what sum must be assessed, to raise a given net 
amount. 

Subtract the given per cent, commission from $1, and the re- 
mainder will he the net value of $1 assessment. 

Divide the net amount to he raised hy the net value of i\ assess- 
ment, and the quotient will he the sum to he assessed, 

Obs. To meet the expense of collecting a tax, assessors notunfrequently cal- 
culate the commission at the given per cent, on the net amount to be raised, 
and add it to the tax biU. This method is wrong, and leads to erroneous re- 
sults. Thus, on a tax of ^1000, at 5 per cent, commission, the net amount i 
S3.50 too smaU ; on $100000, the error is $250 ; on $1000000, it is $2500. 

10. What sum must be assessed to raise a net amount of $8500^ 
with 4 per cent, commission for collection ? 

11. What sum must be assessed to raise $15400 net, allowing 
4-1 per cent, commission for collection ? 

12. Allowing 5 per cent, for collection, what sum must be 
assessed to raise $164*75 net? 

13. Allowing 3^^ per cent, for collection, what sum must be 
assessed to raise $32860 net? 

FORMATION OP TAX BILLS. 

459* In making out a tax bill for a Town, District, &c., hav- 
ing found the tax on $1, it is advisable to make a table, show- 
ing the amoimt of tax on any number of dollars from 1 to $10 ; 
then from $10 to $100 ; and from $100 to $1000. 

14. A township composed of 16 citizens, levies a tax of $6700 ; 
the tDwn contains 30 polls, which are assessed 50 cents each, and 

QvBvr.— 458. How find what sum mast be assessed to raise a tax of a given amoimt I 
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its taxable property is inventoried at $199500. What amount of 
tax iDOtust be raised to pay the debt and 5 per cent, commission 
for collection ; and what is the tax on a dolku* ? 

Solution. — ^The sum to be raised is $6000 ; (Art. 458 ;) and the 
tax is 3 cents on a dollar. (Art. 456.) Now, since the tax on $1 
is $.03, it is obvious that multiplying $.03 by 2 will be the tax on 
$2 : multiplying it by 3, will be the tax on $3, &c., as seen in th 
following 

TABLE. 



$1 pays 


$.03 


$10 pay $.30 


$100 


pay $3.00 


2 " 


.06 


20 " .60 


200 


" 6.00 


3 " 


.09 


30 " .90 


300 


." 9.00 


4 " 


.12 


40 " 1.20 


400 


" 12.00 


6 " 


.16 


50 " 1.50 


500 


" 15.00 


6 " 


.18 


60 " 1.80 


600 


" 18.00 


1 " 


.21 


70 " 2.10 


700 


" 21.00 


8 " 


.24 


80 " 2.40 


800 


" 24.00 


9 " 


.27 


90 " 2.70 


900 


" 27.00 


10 " 


.30 


100 " 3.00 


1000 


" 30.00 



$2000 pay $60.00 



15. In the above assestoient, what is A. B.'s tax, who is rated 
at $2256, and pays for 3 polls ? 

Operation. 

$2256=2000+200+60+6 dollars. 
Now if we add together the tax psdd 
on each of these sums, as found in the 
table above, the amount will be the tax 
on $2256. 
M8 A. B.'s tax therefore is $69.18. 



it 



« 



« 



6.00 

1.60 

.18 

1.60 



200 
60 
6 
3 polls 
Amount, 

16. What is G. A.'s tax, who is assessed for 2 polls, and $2400 

17. What is H. B.'s tax, who is assessed for 1 poll, and $3860 ? 

18. What is W. C.'s tax, who is assessed for 3 polls, and $15000? 

19. E. D. is assessed for $16024, and 1 poll: what is his tax? 

20. J. F. is assessed for $10450, and 2 polls : what is his tax? 

21. T. G. is assessed for $20680, and 3 polls : what is his tax? 

22. W. H. is assessed for $17630, and 1 poll : what is his tax? 
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23. L. J. is assessed for $8760, and 1 poll : what is Lis tax? 

24. W. L. is assessed for $21000, and 2 polls : what is bi^ tax ? 

25. J. K. is assessed for $6530, and 2 polls : what is h)A tax ? 

26. G. L. is assessed for $13480, and 1 poll : what is his tax ? 

27. F. M. is assessed for $12300, and 3 polls : what is his tax ? 

28. C. P. is assessed for $15240, and 2 polls : what is his tax? 

29. J. S. is assessed for $16000, and 1 poll: what is his tax? 

30. R. W. is assessed for $18000, and 2 polls : what is his tax ? 

NoGe. — Rate BiUs for schools are generally apportioned according to the 
namber of days each scholar has attended. Hence, 

46 O. To make out Rate Bills for schools. 

First find the number of days attendance of all the scholars, 
and the whole amount of expenses, including teacher's salary, fuel, 
repairs, &c. From the amount of expenses deduct the public 
money, if any, then divide the remainder by the whole number of 
days attendance^ and tlie quotient will be the rate per day. Finally, 
multiply the rate per day by the number of days attendance of ecxh 
man^s children, and the product will be his tax. 

Ops. In New York and some other states, the general principle is to include 
only the Tcac/i£r's Salary in the Rate Bill. {Revised Statutes. N. V.) 

?l. A certain district paid $130 for teacher's salary, $34 for 
boa-d, $19.42 for fuel, and $2.58 for repairs; the district drew 
$30 public money, and the whole number of days attendance was 
2400 : what was the rate per day ; and how much was A's tax, 
wht* sent 1 1 5 days ? 

K^^l'ution. — Amount of expenses, $186 — $30=$156 ; and $166 
•r2 400=$.065, the rate per day. Now $.065X1 15 =$7,475, 
^'s tax is therefore $7,475. 

S% If the expenses of a district are $313.20, and the whole 
atte»^dance 3915 days, what is B's tax, who sends 167 days? 

3S. A district paid their teacher $115, and their fuel cost 
>2l 10 ; it drew $38.50 public money, and the number of dayi 
-ittendance was 1954 : what was C's tax, who sent 69 days ? 

34. The expenses of a district were $215.20, and the number 
of days attendance 2150 : what was D's tax, who sert 134 days? 



208 ANALYSIS. [Sect. XIII. 



SECTION XIII. 

ANALYSIS. 

Art. 46 1 • The term Analysis, in physical science, signifies the 
■ resolving of a compound body into its elements, or component parts. 

Analysis, in arithmetic, signifies the resolving of number^ into 
the factors of which they are composed, and the tracing of the 
relations which they bear to each other. (Art. 95. Obs. 2.) 

Obs. In the preceding sections the student has become acquainted with the 
method of aTuUyzing particular examples and combinations of numbers, and 
thence deducing general principles and nUes. But analysis may be applied 
with advantage not only to the development of mathematical truths, but also to 
the solution of a great variety of problems, both in arithmetic and practical 
life. Indeed, it is the method by which business men generally solve prac- 
tical questions. . A little practice will give the student great facility in it* 
application. 

46!2» No specific directions can be given for solving examples 
by analysis, None in fact are requisite. The judgment, from 
the conditions of the question, will suggest the process. Hence, 
Analysis may, with propriety, be called the Common Sense Rule. 

Obs. In solving questions analytically, it may be remarked in general, that 
we reason from the given nuTtiber to 1, then from 1 to the number required, 

Ex. 1. If 60 yards of cloth cost $240, what will 85 yards cost? 

Analytic solution. — Since 60 yds. cost $240, 1 yd. will cost ^ 
of $240 ; and gV of $240 is $4. Now if 1 yd. costs $4, 85 yds. 
will cost 85 times as much ; and $4 X 85=$340. Ans, 

Or, we may reason thus : 85 yds. are |-J of 60 yds. ; therefore 
85 yds. will cost f ^ of $240, (the cost of 60 yds.) and f^ of $240 
is $240Xf5=$340, the same as before. (Arts. 210, 212.) 

Obs. 1. Other solutions of this example might be given; but our preseat ob- 
ject is to show how this and similar questions may be solved by analysis. The 

Quest.— 461. What is meant by analysis in physical science 1 What in arithmetic 1 
To what may analysis be advantageously applied ? 462. Can any particular rules be pm- 
aerlbed for solving questions by analysis ? How then will you know how 1 1 proceed 
Oh». What is the operation of solving questions by analysis called 1 
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foimer method is the simplest and most strictly analytic, though not so short 
as the latter. It contains two steps : 

Pirstj we separate the given price of 60 yds. (S240) into 60 equal parts, to 
find the value of one part, or the cost of 1 yd., which is S4. 

Second J we multiply the price of 1 yd. ($4) by 85, the number of yds. whose 
cost is required, and the product is the answer sought. 

2. This and similar questions are usually placed under the rule of Simple 
Proportion, or the R^de of Three, 

3. The operation of solving a question by analysis, is called an analytic 
diUion. In reciting the following examples, each one should be analyzed, 
nd the reason for every step given in full. 

2. A man bought a horse, and paid $45 down, which was f of 
the price of it : what did he give for the horse ? 

Analysis, — Since $45 is \ of the price, the question resolves 
itself into this : $45 is -f of what sum ? If $45 is -f- of a certain 
sum, -f is i of $45 ; and i of $45 is $9. Now if $9 is 1 seventh, 
7 sevenths are 7 times as much; and $9X7=$63. Ans. $63. 

Proof. — ^ of $6 3 =$9, and 5 sevenths are 5 times as much, 
which is $45, the sum he paid down for the horse. 

Note. — In solving examples of this kind, the learner is often perplexed in 
finding the value of -f, &c. This difficulty arises from supposing that if ^ 
of a certain number is 45, -f of it must be -f of 45. This mistake wiU be 
easily avoided by substituting in his mind the word parts for the given de- 
nominator. Thus, if 5 parts cost $45, 1 part will cost -J- of $45, which is $9. 
But this part is a seventh. Now if 1 seventh cost $9, then 7 sevenths will 
cost 7 times as much. 

3. If 40 cords of wood cost $120, how much will 100 cords 

50St? 

4. Bought 36 tons of hay for $700 : how much will 16 tons 
cost? 

5. What cost 37 gallons of molasses, at $21 a hogshead? 

6. What cost 1500 pounds of hay, at $14 per ton? 

7. What cost 18 quarts of chestnuts, at $3 a bushel? 

8. If 55 tons of hemp cost $660, what will 220 tons cost at the 
same rate ? 

9. If 165 bushels of apples cost $132, how much will 31 bushek 
eoBt? 
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10. It 72 bushels of peanuts cost $253.44, what will a pint 
cost at tae same rate ? 

11. If 150 acres of land cost $7000, what will a square rod 
cost ? 

12. If 2 pipes of wine cost $315, what is that per gill? 

13. A farmer bought a yoke of oxen, and paid $40 in work» 
which was -J of the cost : what did they cost ? 

14. Bought a house, and paid $630 in goods, which was -fs of 
the price of it : what was the cost of the house ? 

15. A yoimg man lost $256 by gambling, which was VV of all 
he was worth : how much was he worth ? 

16. A. man having $1500, paid f of it for 112-^- acres of land: 
how much did his .land cost per acre ? 

17. If a stack of hay will keep 350 sheep 90 days, how long 
will it keep 525 sheep ? 

18. If 440 bbls. of flour will last 15 men 55 months, how longr 
will the same quantity last 28 men? 

19. If 136 men can build a block of stores in 120 days, how 
long will it take 15 men to build it ? 

20. If f of a pound of tea cost 40 cents, what will f of a pound 
cost ? 

21. If -f of a yard of broadcloth cost $2.50, how much will \ 
of a yard cost ? 

22. Bought -ft- of a ton of hay for $3.42 : how much will -ft- of 
a ton cost ? 

23. Bought -il- of a hogshead of molasses for $38.19 : how 
much will -jftr of a hogshead cost ? 

24. If f of an acre of land cost $108, how much will f of an 
acre cost ? 

25. If f of a barrel of beef cost $6.48, how much will -^ of a 
barrel cost ? 

26. Paid $4200 for ^ of a sloop : how much can I afford to 
•ell -A of the sloop for ? 

2*7. Sold 18i baskets of peaches for $34 : how much would 65^- 
baskets come to ? 

28. If I pay $60.50 for building 20^ rods of wall, how muoh 
musi I pay for 215i rods ? 
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29. A man can hoe a field of com in 6 days, and a boy can hoa 
it in 9 days : how long will it take them both together to hoe it ? 

Armlym. — Since the man can hoe the field in 6 days, in 1 day 
he can hoe -J- of it ; and since the boy can hoe it in 9 days, in 1 
day he can hoe -J- of it ; consequently in 1 day they can both hoe 
i+i= A of the field. (Art. 202.) Now if ^ of the field requires 
them both 1 day, i^ of it will require them -J- of a day, and \^ 
will require them 18 times as long, or -^ of a day, which is equal 
to 3| days. Ans, 

30. If A can chop a cord of wood in 4 hours, and B in 6 hours, 
how long will it take them both to chop a cord ? 

31. A can dig a cellar in 6 days, B in 9 days, and C in 12 
days : how long will it take all of them together to dig it ? 

32. A man bought 25 pounds of tea at 6s. a pound, and paid 
for it in com at 4s. a bushel : how many bushels did it take ? 

Analysis. — If 1 lb. of tea costs 6s., 25 lbs. will cost 25 times 
as niuch, which is 150s. Again, if 4s. will buy 1 bushel of com, 
160s. will buy as many bushels as 4s. is contained times in 150s. ; 
and l50s.-7-4=37J times. Ans. Bli bushels. 

463. The last and similar examples are frequently arranged 
under the rule of Barter, 

Barter signifies an exchange of articles of commerce at prices 
Agreed upon by the parties. 

0b3. Such examples are so easily solved by Analysis that a specific ndf ftr 
them is urmecessary. 

33. A farmer bought 110 lbs. of sugar at 18 cents a pound, 
and paid for it in lard at 5i cents a pound : how much lard did 
it take ? 

34. How much butter, at 12^ cents a pound, must be given for 
250 lbs. of tea, at 75 cents a pound ? 

36. How many cords of wood, at $2i per cord, must be given 
for 66 yds. of cloth, at $4-} per yard ? 

36. How many pair of boots, at $4.50 a pair, must be given 
for 60 tons of coal at |9 per ton? 
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Si. A, B, and C, united in business ; A ^ ut in $250 ; B, |270 ; 
and C, $340 ; they gained $258 : what was each man's share of 
the gain ? 

Analysis. — ^The whole sum invested is $250+$2704-$340= 
$860. Now since $860 gain $258, it is plain $1 will gain rhr of 
$25Sy which is 30 cents. And 

If $1 gains 30 cts. $250 will gain $250X.30=$75, A's share, 
" $1 " " $270 " $270 X. 30= 81, B*s share, 
" $1 " '• $340 " $340X.30= 102, C's share. 

Or, we may reason thus : Since the sum invested is $860, 
A's part of the investment is equal to ifi, or ff ; 
B's " " « in. or U; 

C's " " " ^, or if. Consequently, 

A must receive -ff of the whole gain $25 8 =$7 5 ; 
B " " if " " 258= 81; 

C " " ii " " 258 =102 ; 

Proof. — The whole gain is $258. (Ax. 11.) 

464* When two or more individuals associate themselves to- 
gether for the purpose of carrying on a joint business, the iinioii 
is called a partnership or copartnership. 

Obs. The process by which examples like the last one are solved, is often 
called Fellowship. 

' 38. A and B join in a speculation ; A advances $1500 and B 
$2500 ; they gain $1200 : what was each one's share of the gain ? 

39. A, B, and C, entered into partnership ; A furnished $3000, 
B $4000, and C $5000; they lost $1800: what was each one's 
share of the loss ? 

40. A's stock is $4200 ; B's $3600 ; and C's $5400 ; the whole 
gain is $2400 : what is the gain of each ? 

41. A's stock is $7560; B's $8240; C's $9300; and D's 
$6200 ; the whole gain is $625 : what is the share of each ? 

42. A bankrupt owes one of his creditors $400 ; another $500 \ 
and a third $600; his property amounts to $1000: how much 
can he pay on a dollar ; and how much will each of his creditors 
receive ? 

0^8. The solution of this example is the same in principle as thai of Ex. 37. 
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465* Examples like the preceding are commonly arranged 
under the rule of Bankruptcy, 

Note. -^ A banicnipt is a person who is'msolvent, or unable to pay his just 
debts, 

43. A bankrupt owes $5000, and his property is worth 13500 : 
how much can he pay on a dollar ? 

4L A man di(d owing $16400, and his effects were sold foi 
UidO : what per cont. did his estate pay ? 

46. If a man owes A $6240, B $8760, and C $9000, and has 
but $lloOO, how much will each creditor receive? 

46. If I owe $48000, and have property to the amount of 
$32000, what per cent, can I pay ? 

47 "What per cent, can a man pay, whose liabilities are 
1120000, and whose assets are $45000 ? 

48. What per cent, can a man pay, whose liabilities are 
11500000, and whose assets are $150000? 

466. It often happens in storms and other casualties at sea, 
that masters of vessels are obliged to throw portions of their 
cargo overboard, or sacrifice the ship and their crew. In such 
cases, the law requires that the loss shall be divided among the 
owners of the vessel and cargo, in proportion to the amount of 
each one's property at stake. 

The process of finding each man's loss, in such instances, is 
called General Average. 

Obs. The operation is the same as that in solving questions m bankruptcy 
*nd partnership. 

49. A, B and C, freighted a ship from New York to Liverpool ; 
A had on board 100 tons of iron, B 200 tons, and C 300 tons, 
in a storm 240 tons were thrown overboard : what was the loss 
of each ? 

50. A packet worth $36000 was loaded with a cargo valued at 
$66000. In a tempest the master threw overboard $25250 worth 
of goods : what per cent, was the general average ? 

51. A steam ship being in distress, the master threw -J- of 
the cargo overboard; finding she still labored, he afterwards 
threw overboard -J of what remained. The steamer was worth 
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$120000, and the cargo $240000 : what per cent, was the general 
average, and what would be a man's loss who owned -J- of the ship 
and cargo ? 

52. A man mixed 25 bushels of peas worth 6s. a bushel, with 
15 bushels of com worth 4s. a bushel, and 20 bushels of oats 
worth 3s, a bushel : what was the mixture worth per bushel { 

Amdysis. — 25 bu. peas at 6s. = 150s., value of the peas; 
15 bu. com at 4s.= 60s., " " com; 
and 20 bu. oats at 3s. = 60s., " " oats. 
The mixture=60 bu. and 270s., value of whole mixture. 

Now if 60 bu. mixture are worth 270s., 1 bu. mixture is worth 
gV of 270s. ; and 270s.-7-60=4-J-s. Am, 

Proof. — 60 bu. at 4is.=270s., the value of the whole mixture. 

467. The process of finding the value of a compoimd or mix- 
tare of articles of different values, or of forming a compound 
which shall have a given value, is called Alligation, Alligation is 
usually divided into two kinds, Medial and Alternate, 

Obs. 1 . When the prices of the several articles and the number or quantity 
of each are given, the process of finding the value of the mixture, as in the last 
example, is called Alligation Medial. 

2. W^hen the price of the mixture is given, together with tlie price of eajch 
article, the process of finding how much of the several articles must be taken 
to form the required mixture, is called AUigation AUerimte Alligation Alter- 
nate embraces three varieties of examples, which are pointed out in the follow- 
ing notes. 

53. If you mix 40 gallons of sperm oil worth 8s. per gallon, 
with 60 gallons of whale oil worth 3s. per gallon, what will the 
mixture be worth per gallon ? 

54. At what price per pound can a grocer afford to sell a mix- 
ture of 30 lbs. of tea worth 4s. a pound, and 40 lbs. worth 7s. a 
pound ? 

55. If 120 lbs. of butter at 10 cts. a pound are mixed with 24 
lbs. at 8 cts. and 24 lbs. at 5 cts. a pound, what is the mixture 
worth ? 

56. A tobacconist had three kinds of tobacco, worth 15. 18, 
and 25 cents a pound : what is a mixture of 100 lbs. of eanb 
worth per pound ? 
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67. A liquor dealer mixed 200 gallons of alcohol worth 60 cts. 
a gallon, with 100 gallons of brandy worth $1.75 a gallon: what 
was the value of the mixture per gallon ? 

68. A grocer sells imperial tea at 10s. a poimd, and hyson at 
4s. : what part of each must he take to form a mixture which he 
can affc rd to sell at 6s. a pound ? 

Note 1.— It will be observed in this example that the price of the mvxt/wre 
tr*' also the price of the several articles or ingredients are given, .o find what 
^ir df each the mixture must con»in. 

Analysis, — Since the imperial is worth 10s. and the required 
mixture 6s., it is plain he would lose 4s. on every pound of impe- 
rial which he puts in. And since the hyson is worth 4s .a pound 
and the mixture 6s., he would gain 2s. on every pound of hyson 
be puts in. The question then is this : How much hyson must 
be put in to make up for the loss on 1 lb. of imperial ? If 2s. 
profit require 1 lb. of hyson, 4s. profit will require twice as much, 
or 2 lbs. He must therefore put in 2 lbs. of hyson to 1 lb. of im- 
perial. 

Proof — 2 lbs. of hyson, at 4s. a pound, are worth 8s., and 
1 lb. of imperial is worth 10s. Now 8s.+10s.=18s. And if 
3 lbs. mixture are worth 18s., 1 lb. is worth -J of 18s., which is 
68., the price of the mixture required. 

59. A farmer has oats which are worth 20 cts. a bushel, rye 
65 cts., and barley 60 cts., of which he wishes to make a mixture 
worth 60 cts. per bushel : what part of each must the mixture 
contain ? 

Analysis, — ^The prices of the rye and barley must each be com- 
pared with the price of the oats. If 1 bu. oats gains 30 cts. in 
tbe mixture, it will take as many bu. of rye to bjalance it, as 5 cts. 
(the loss per bu.) are contained times in 30 cts., viz : 6 bu. Again, 
since 1 bu. oats gains 30 cts., it will take as many bushels of bar- 
ley to balance it, as 10 cts. (the loss per bu.) are contained times 
»n 30 cts., viz: 3 bu. Hence, the mixture must contain 2 paits 
^ oats, 6 parts rye, and 3 parts barley. 

60. If a man have four kinds o^ sugar worth, 8, 9, 11, and 12 



306 ANALYSIS. [Sect. XIII. 

cents a pound respectively, how much of each kind must he take 
to form a mixture worth 10 cents a pound ? 

Note 2. — In examples like the preceding, we compare two kinds together, 
one of a higher and the other of a lower price than the required mixture ; then 
compare the other two kinds in the same manner. In selecting the pau« to 
be compared together, it is necessary that the price of one article shall be 
above, and the other below the price of the mixture. Hence, when there are 
several articles to be mixed, some cheaper and others dearer than the mixture, 
a variety of answers may be obtained. Thus, if we compare the highest and 
lowest, then the other two, the mixture will contain 1 part at 8 cts. ; 1 part at 
^ cts. ; 1 part at 1 1 cts. ; and 1 part at 12 cts. Again, by comparing those 
at 8 and II cts., and those at 9 and 12 cts. together, we obtain for the mixture 

1 part at 8 cts. ; 2 parts at 1 1 cts. ; 2 parts at 9 cts. ; and 1 part at 12 cts. 
Other answers may be found by comparing the first with the third and 

fourth \ and the second with the fourth, &c. 

61. A goldsmith having gold 16, 18, 23, and 24 carats fine, 
wished to make a mixture 21 carats fine : what part of each must 
the mixture contain ? 

62. A farmer had 30 bu. of com worth 68. a bu., which he 
wished to mix with oats worth 3s. a bu., so that the mixture may 
be worth 4s. per bu. : how many bushels of oats must he use? 

Note 3. — In this example, it will be perceived, that the price of the mix- 
ture, with the prices of the several articles and the quarUUy of one of them 
are given, to find how mtuch of the other article the mixture mtist contain. 

Analysis. — Reasoning as above, we find that the mixture (with- 
out regard to the specified quantity of corn) in order to be worth 
4s. per bu., must contain 2 bu. of oats to 1 bu. of com. Hence, 
if 1 bu. of corn requires 2 bu. of oats to make a mixture of the 
required value, 30 bu. of com will require 30 times as much ; and 

2 bii.X 30=60 bu., the quantity of oats required. 

63. A merchant wished to mix 100 gallons of oil worth 80 cts. 
per gallon, with two other kinds worth 30 cts. and 40 cts. per gal- 
lon, so that the mixture may be worth 60 cts. per gallon : how 
many gallons of each must it contain ? 

64. A merchant has Havana coffee at 12 cts. and Java at 
18 cts. per pound, of which, he wishes to make a mixture of 150 
lbs., which he can sell at 16 cts. a poimd: how much of each 
must he use ? 
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NuU 4. — In this example, the whole quantity to be mixed, the jnce of the 
dxture, and the prices of the several articles are given, to fi:ad hew much of 
each must be taken. 

Analysis. — On 1 lb. of the Havana it is obvious he will gaia 
i cts., and on 1 lb of the Java he will lose 2 cts. ; therefore to 
balance the 4 cts. gain he must put in 2 lbs. of Java; that is, the 
mixture must contain 1 part of Havana to 2 parts of Java. Now 
if 3 lbs. mixture require 1 lb. Havana, 150 lbs, mixture, (the quan- 
tity required,) will require as many pounds of Havana as 3 is con- 
tained times in 150, viz : 50 lbs. But the mixture contains twice 
as much Java as Havana, and 50 lbs X 2=100 lbs. 

Ans, 50 lbs. Havana, and 100 lbs. Java. 

65. It is required to mix 240 lbs. of different kinds of raisins, 
worth 8d., 12d., 18d., and 22d. a pound, so that the mixture may 
be worth lOd.a pound : how much of each must be taken ? 

66. If 10 horses consume 720 quarts of oats in 6 days, how 
long will it take 30 horses to consume 1728 quarts ? 

Analysis, — Since 10 horses will consume 720 qts. in 6 days, 
1 horse will consume tV of 720 qts. in the same time ; and -jV of 
720 qts. is 72 qts. And if 1 horse will consume 72 qts. in 6 days, 
in 1 day he will consume -J- of 72 qts., which is 12 qts. Again, 
if 12 qts. last 1 horse 1 day, 1728 qts. will last him as many 
days as 12 qts. are contained times in 1728 qts., viz: 144 days. 
Now if 1 horse will consume 1728 qts. in 144 days, 30 horses 
will consume them in -gV of the time; and 144 d.-r30=4^. 

Ans, 30 horses will consume 1728 qts. in 4f days. 

468* This and similar examples are usually placed under the 
rule of Compound Proportion^ or Double Rule of Three, 

67. If 15 horses consume 40 tons of hay in 30 weeks, how many 
horses will it require to consume 56 tons in 70 weeks ? 

68. If 8 men can make 9 rods of wall in 12 days, how long wil 
i\ take 10 men to make 36 rods? 

69. If 35 bbls. of water will last 950 men 7 months, how many 
men will 1464 bhls. of water last 1 month ? 

T.II. 14 
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70. If 13908 men consume 732 bbis. of flour in 2 months, in 
how long time will 425 men consume 175 bbls. ? 

71. If the mterest of $30 for 12 months is $2.10, how much is 
the interest of |1560 for 6 months ? 

72. If the interest of 1750 for 8 months is $28, how much is 
the interest of $16425 for 6 months ? 

73. A man being asked how much money he had, replied that 
I, f , and t of it made $980 : what amount did he have ? 

Analysis.— It is plain that f+f +i=M- (Art. 202.) The 
question then resolves itself into this : $980 are it^ of what sum^ 
Now if $980 are ff of a certain simi, ^^ is -jV of $980 ; and $980 
?-49=$20, and ft is $20X24=$480. Ans. 

Proof. — } of $480==$320 ; i of $480=$860 ; and f of $480 
=$300. Now $320+$360+$300=$980, according to the con- 
ditions of the question. 

469* This and similar examples are placed under the rule of 
Position. The shortest and easiest method of solving them is by 
Analysis. 

74. A sailor having spent ^ of his money for his outfit, depos- 
ited f of it in a savings bank, and had $50 left : how much had 
he at first ? 

75. A man laid out -^ of his money for a house, i for furniture, 
and had $1500 left ; how much had he at first ? 

76. A man lost ^ of his money in gambling, ^ in betting, and 
spent f in drinking ; he had $259 left : how much had he at first ? 

77. What number is that | and f of which is 102 ? 

78. What number is that i, i, -J-» ^^d f of which is 450 ? 

79. What number is that i and f of which being added to 
itself, the sum will be 164 ? 

80. What number is that i of which exceeds f of it by 18 ? 

81. A post stands 40 feet above water, •}■ in the "water, and f 
In the ground : what is the length of the post ? 

82. What will 376 yds. of muslin coll, at 28. and 6d. per yd.? 

Analysis.— 29. 6d.=£i. Now if 1 yd. costs £i, 376 yds. will 
cost 876 times as much; and £iX376=s£47. Ans. 
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83. If 1 yard of silk costs 50 cents, what will 256 -yards 
cost? 



Analysis. — 50 cts.=$^. Now if 1 yd. costs $^, 256 yds. wiU 
cost 256 times as much; and $iX256=$128. Ans. 

470* Examples like the preceding, in which the price of a 
single article is an aliquot part of a dollar, (&c., are usually classed 
under the rule of Practice. 

Practice is defined by a late English author to be " an abridged 
method of performing operations in the rule of proportion by means 
of aliquot parts ; and it is chiefly employed in computing thft 
prices of commodities." 

Obs. After giving several tables of aliquot parts in money, weight, and 
measure, the same author proceeds to divide his subject into twelve subdivi- 
sions or cases, and gives a specific ride for each case, to be committed to mem- 
ory by the pupil. It is believed, however, that so many specific rules are worse 
than iLseless. They have a tendency to prevent the exercise of thought and 
reason, while they tax the time and memory of the student with a multiplicity 
of particular directions for the solution of a class of examples, which his com- 
mon sense, if permitted to be exercised, will solve more expeditiously by 
Analysis. 



TABLE OF 1 


ILIQUOT PARTS OF $1, £l, AND Is. 


Parts of a Dollar. 


Parts of a Pound sterling. 


Parts of a Shilling sterling. 


50 cts.=li 


IDs. =£i 


6 pence =^ shil. 


33i cts.=li 


6s. 8d.=£i 


4 pence ^ shil. 


25 cts.=$^ 


5s. =£i 


3 pence =■}■ shil. 


20 cts.=H 


4s. =£i 


2 pence —-J" shil. 


16f cts.=%i 


. 3s. 4d.=£i 


1-J- pence =i shil. 


12|cts.— li 


2s. 6d.=£i 


1 penny=-i^5j- shil. 


10 cts.=*tV 


2s. =£tV 


\ penny=-5^ shil. 


B-J cts.=liV 


Is. 8d. = £T^ 


7 pence =-J-s.-|-iVs. 


61 cts.—^-fe 


Is. — £A 


8 pence— is. -hi s. 


5 cts.=J>Tj^ 


Ils. = £i4-£A 


9 pence =is. -his. 



Note. — If the price itself is not an aliquot part of SI, or £1, &c., it may 
soLietiraes be divided into such parts as veill be aliquot parts of $1, £1, &c., 
or which vnll be aliquot parts of each other. Thus, 87i cts. is not an a^vjuot 
part of SI, but 87^ cts.— 50-h25+12i cts. Now 50 cts.=Si ; 25 cts.=S^ ; and 
12| ct8.=Sl. Or thus : 50 cts.=Si, 25 ci&.^\ of 50 cts., and I2i cts.— i o( 
25 cts. 
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84. What will 680 bu. of wheat cost, at 87 J- cts. per bushel? 

Analysis, — It is plain, if the price were $1 per bu., the cost of 
680 bu. would be $680. Hence, 

Were the price 60 cts. the cost would be \ of $680, which is $340 
" " 25 cts. " '" -J-of $680, which is $170 

" " 12icts. " " * \ of $680, which is $ 85 

But since the price is 50+26 + 12i cents, the cost must be $595 
Or, thus: $1X680=$680, the cost at $1 per bushel. 
At 50 cts., or $i, it will be i of $680, or $340 ^ 

« 25 cts., i of 50 cts., " " iof $340, or$l70 
" 12i cts., i of 26 cts., " " i of $170, or $ 85 
Therefore the whole cost is $596. Ans. 

85. What cost 478 yards of cashmere, at 50 cts. per yard? 

86. What cost 1560 lbs. of tea, at 75 cts. per pound? 

87. What cost 2400 gals, of molasses, at 37^ cts. per gal. ? 
88.. Wliat cost 1800 yds. of satinet, at 62-J cts. per yard? 

89. At 25 cts. per bushel, what cost 1470 bu. of oats? 

90. At 33i cts. a pound, what cost 1326 lbs. of ginger? 

91. At 6i cts. per roll, what cost 3216 rolls of tape? 

92. At 8i cts. per pound, what cost 4200 lbs. of lard ? 

93 At 12-J cts. per dozen, what cost 1920 doz. of eggs? 

94 At 16f cts. a pound, what cost 4624 lbs. of figs ? 

95 ki 66f cts. per yard, what cost 1(620 yds. of sarcenet? 

96 What cost 840 bu. of rye, at $f per bushel ? 

9V. What cost 690 yds. of cloth, at 6s. 8d. per yard? 

A-\idysis. — At £1 per yard the cost would be £690. But 
6&. M. is £\ ; therefore the cost must be -J of £690, which is 
£2?0. Ans. 

98. What cost 360 gals, of wine, at 16s. per gallon ? 
Analysis, — 16s.=10s.4-5s. + ls. Now 10s.=£J-; 5s.=£i; 
Ib.=J- of 5s. 
If the price were £l per gal., the cost of 360 gals, would be £360. 
At 10s., £i, it will be i of £360, or £180 
5s., i of lOs., " i of £180, or £ 90 
Is., i of 5s., " i of £ 90, or £ 18 



u 



Therefore the whole cost is £288. Am. 
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99. What cost 1240 yds. of flannel, at 3s. 4d. per yard? 

100. What cost 2128 lbs. of spice, at 2s. 6d. ptr pound? 

101. What cost 5250 yds. of lace, at 6d. per yard ? 
102 What cost 56480 yds. of tape, at l^d. per yard? 

47 1 • Notwithstanding the law requires accounts to be kept 
in Federal Money, goods are frequently sold at prices stated in 
the denominations of th« old state currencies. 

When the price per yaid, pound, &c., stated in those currencies, 
IS an aliquot part of a dollar, the answer may be easily obtained 
in Federal Money. 

TABLE OF ALIQUOT PARTS IN DIFFERENT STATE CURRENCIES. 



Parts of a Dollar, 


Parts of a Dollar, 


Parts of a Shilling, 


New York Currency. 


New England Currency. 


N. E. and N. Y. Currency. 


4 shil. =U 


3 shil. =$i 


6 pence =i shil. 


2s. Sd.—li 


2 shil. -$i 


4 pence —■ ■ shil. 


2 shU. =$i 


Is. 6d.=$f 


3 pence =^ shil. 


Is. 4d.-$i 


1 shil. -$i 


2 pence =+ shil. 


1 shil. =$i 


4s.=$i+li 


li pence =i shil. 


6s.=$-J+H 


6s.=$i+$i 


1 penny— T^j shil. 



Note. — 1. In N. Y. currency 8s. make SI ; in N. E. currency 68. make $1. 
-Prom example 103 to 119 inclusive, the prices are given in N. Y. currency; 
from example 120 to 132 inclusive, they are given in N. E. currency. For 
the mode of reducing the different State currencies to each other and to Federal 
Money, see Section XVII. 

103. At Is. 4d. per yard, what cost 726 yds. of cambric ? 

Arudyisis, — If the price were $1 per yard, the cost woidd be 
llX'726=l'726. But Is. 4d.=$f ; therefore the cost must be 
i of $726, which is $121. Ans. 

104. What cost 896 bu. of wheat at 68. per bushel ? 
Analysis, — 6s.=4s.+2s. Now 4s.=$i; and 2s.=i of 48. 

At $1 a bushel the cost would be $896. 

At 4sL, $i, it will be i of $896, or $448 
" 2s,, i of 4s., " " i of $448, or $224 
Therefore the whole cost is $672. Ans, 

Or, thus : 6s~$f ; therefore the number of bu. minus i of itself 
will be the cost, ind 896—224 (+ of 896)=672. Ans. $672. 
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105. What cost 752 yds. of balzorine, at 2s. 8d. per yard? 

106. What cost 1232 yds. of calico, at Is. 6d. per jard^ 

107. What cost 763 lbs. of pepper, at Is. 3d. a pound ? 

108. What cost 1116 bu. of apples, at Is. 4d. per bushel? 

109. What cost 1920 yds. of shirting, at Is. 2d. per yard? 

110. At 6s. a basket, what will 1560 baskets of peaches cost? 

111. At 5s. 4d. a pound, what will 1200 lbs. of tea come to? 

N0U.—2. Since 58. 4d. is i less than $1, it is plain 1200— 400=$800. Ar^ 

112. At 7s. per yard, what will 432 yds. of crape cost? 

113. At 6s. 8d. a- pound, what cost 972 lbs. of nutmegs? 

114. At 2s. 8d, a pair, what cost 864 pair of cotton hose ? 

115. At l+d. a yard, how much will 2800 yds. of tape come to? 

116. What cost 1628 yds. of flannel, at 4s. per yard? 

117. What cost 2560 bu. of oats, at 2s. per bushel? 

118. Wliat cost 9600 lbs. of wool, at 2s. 6d. a pound? 

119. What cost 3200 lbs. of sugar, at 6d. per pound? 

120. What cost 600 yds. of damask, at 5s., N. E. cur., per yard ? 
Nale,-^. 5s. N. E. cur. is f less than $1 ; hence, 600'100=$500. Ans 

121. What cost 2500 bu. of potatoes, at Is. 6d. per bushel? 

122. What cost 1440 yds. of gingham, at 2s. per yard? 

123. How mUch will 4848 chickens cost, at Is. apiece? 

124. How much will 1680 slates cost, at Is. 6d. apiece? 

125. How much will 020 turkeys cost, at 4s. 6d. apiece? 

126. What cost 4860 lbs. of butter, at Is. Id. per pound? 

127. What cost 1260 melons, at 8d. apiece? 

128. What cost 2340 lbs. of tea, at 4s. a pound? 

129. What cost 240 bu. of peas, at 4s. 6d. per bushel? 

130. What cost 720 pair of gloves, at 5s. 3d. a pair ? 

131. What cost 360 bushels of com, at 3s. per bushel? 
182^. What cost 7686 lbs. of butter, at Is. per pound? 

133. What cost 960 yds. of silk, at 5s. per yard? 

134. What will 75 lbs. of butter cost, at $16.80 per cwt.? 

135. What will 125 lbs. of wool cost, at $36 per hundred? 
186. What will 15 cwt. of hemp cost at $60 per ton ? 
137. What will 2500 lbs. of iron cost, at $72 per ton? 
188. What cost l-J- acre of land, at $120 per acre ? 
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SECTION XIV. 

RATIO AND PROPORTION 

Art. 472* In comparing numbers or quantities with eacb 
other, we may inquire, either how much greater one of the num 
bers' or quantities is than the other ; or how many timss one of 
them contains the other. In finding the answer to either of these 
inquiries, we discover what is called the r^Za^iow. between the two 
numbers or quantities. 

473* The relation between the two quantities thus compared, 
is of ttoo kinds : 

First, that which is expressed by their difference. 

Second, that which is expressed by the quotient of the one di- 
vided by the other. 

47 4* Ratio is that relation between two numbers or quanti- 
ties, which is expressed by the quotient of the one divided by the 
other. Thus, the ratio of 6 to 2 is 6-r2, or 3 ; for 3 is the quo- 
tient of 6 divided by 2. 

Obs. The relation between two numbers or quantities denoted by their dif- 
ference, is sometimes called arithmetical raUio ; while that denoted by the quo- 
tient of the one divided by the other, is called geometrical ratio. Thus 4 is the 
arithmetical ratio of 8 to 4 ; and 2 is the geometrical Yatio of 8 to 4. 

But as the term arithmetical raMo is merely a substitute for the word differ^ 
^'*i^, the term difference, in the succeeding pages, is used in its stead ; and when 
the Word ratio simply is used, it signifies that which is denoted by the quolinvf 
of the one divided by the other, as in the article above. 

475* The two ^ven numbers thus compared, when spcken 
of together, are called a couplet ; when spoken of separately, they 
are called the term^ of the ratio. 

The firet term is the antecedent ; and the last, the consequent 

QrsgT.— 473. In how many ways are numbers or quantities eomparedl 474. What Is 
>&tlo? 475. What are the two given numbers called when spoken of together t ^Vhea 
■pokea of sepaiatelv 1 
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476* Ratio is expressed in two ways : 

Firsty in the form of a fraction, making the antecedent th« 
nuTnerator, and the consequent the denominator. Thus, the ratio 
of 8 to 4 is written f ; the ratio of 12 to 3, -V, (kc. 

Second, by placing two points or a colon ( : ) between the num- 
bers compared. Thus, the ratio of 8 to 4 is written 8:4; the 
ratio of 12 to 3, is 12 : 3, &c. The expressions f, and 8 : 4, are 
of the same import, and one may be exchanged for the othe;*, at 
pleasure. 

Obs 1. The flgn ( ; ) naed to denote ratio ^ is derived from the sign of divi- 
non, f- ) the horizontal line being omitted. The English mathematicians 
put the antecedent for the numerator, and the consequent for the denomina- 
tor as above ; but the French put the consequent for the numerator and the 
antecedent for the denominator. The English method appears to be equally 
simple, while it is confessedly the most in accordance with reason. 

2. In order that concrete numbers may have a ratio to each other, they must 
necessarily express objects so far of the same nature, that one can be properly 
said to be equal to, or greater^ or less than the other. (Art. 294.) Thus a foot 
has a ratio to a yard ; for one is three times as long as the other ; but a fi)ot 
has not properly a ratio to an hour, for od» cannot be said to be longer aw 
skorter than the other. 

477. A direct ratio is that which arises from dividing the 
antecedent by the consequent; as 6-r2. (Art. 474.) 

478* An inverse, or reciprocal ratio, is the ratio of the recip- 
rocals of two numbers. (Art. 160. Def. 10.) Thus, the direct 
ratio of 9 to 3, is 9 : 3, or ^ ; the reciprocal ratio is + : -J-, or -J-r- 
-1=^; (Art. 229;) that is, the consequent 3, is divided by the 
antecedent 9. 

Note. — The term inverse^ signifies itwerted, Henee, 

An inverse, or reciprocal ratio is expressed by inverting the frac^ 
tion which expresses the direct ratio ; or when the notation is b^ 
points, by inverting the order of the terms. Thus, 8 is to 4, in* 
versely, as 4 to 8. 

QrKST.— 476. In how many ways is ratio expressed 1 The first ? The second 1 (M«. 
Which of* the terms do the English mathematicians put for the numerator? Which do 
the French 1 In order that concrete numbers may have a ratio to each other, what kiii4 
nf objects must they express ? 477. What is a direct ratio 1 478. What is an inverse <tf 
ieciiirocal ratio 1 How is a reciprocal ratio expressed by a fraction ? How k y points 1 
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479* A simple ratio is a ratio which has but one antecedent 
and ime coTisequent, and may be either direct or inverse ; as 9 : 3, 
or i : i. 

480* A compound ratio is the ratio of the products of the 
corresponding terms of two or more simple ratios. Thus, 

The simple ratio of 9 : 3 is 3 ; 

And " " of 8: 4is2; 

The ratio compounded of these is 72 : 12=6. 

Obs 1. A compound ratio is of the same culture as any other ratio. Th» 
term is used to denote the origin of the ratio in particular cases. 
■ 3. The compound ratio is equal to the product of the simple ratios. 

Ex. 1. What is the ratio of 27 to 9 ? Ans. 3. 

2. What is the ratio of 8 to 32 ? Ans. ■}-. 

Required the ratio of the following numbers : 

23. 63 lbs. to 9 oz. 

24. 68 yds. to 17 yds. 

25. 40 yds. to 20 ft. 

26. 60 miles to 4 fur- 

27. 45 bu. to 3 pks. 

28. 6 gals, to 1 hhd. 

29. 3 qts. to 20 gal. 

30. £1 to 15s. 

31. 15s. to £3. 

32. £10 to lOd. 

481* From the definition of ratio and the mode of expressing 
it in the form of a fraction, it is obvious that the ratio of two num- 
bers is the same as the value of a fraction whose numerator and 
denominator are respectively equal to the antecedent and conse- 
quent of the given couplet ; for, each is the quotient of the numer- 
ator divided by the denominator. (Arts. 474, 185.) 

Obs. From the principles of fractions already established, we may, there- 
fore, deduce the following truths respecting ratios. 

au EST.— 479. What is a simple ratio 1 480. What is a compound raUo 1 Oh» DoM M 
diflbr i; Its nature from other ratios ? What is the term used to deuota 1 
14* 



3. 


14 to 7. 


13. 


324 to 81. 


4. 


36 to 9. 


14. 


802 to 99. 


6. 


54 to 6. 


15. 


9 to 45. 


6. 


108 to 18. 


16. 


17 to 68. 


7. 


144 to 24. 


17. 


13 to 52. 


8. 


156 to 17. 


18. 


27 to 135. 


9. 


261 to 29. 


19. 


63 to 212. 


10. 


567 to 63. 


20. 


47 to 329. 


11. 


405 to 45. 


21. 


18 lbs. to 6 lbs. 


12. 


576 to 64. 


22. 


28 lbs. to 4 lbs. 



316 RATIO. [Sect. XIV. 

482* To multiply the antecedent of a couplet by any nurnher^ 
multiplies the ratio by that number ; and to divide the antecedent^ 
divides the ratio : for, multiplying the numerator, multiplies the 
value of the fraction by that number, and dividing the numerator, 
divides the value. (Arts. 186, 187.) 

Thus, the ratio of x 16 : 4 is 4 ; 

The ratio of 16X2 : 4 is 8, which equals 4X2 : 

And " 16-7-2 : 4 is 2, which equals 4 H-2. 

Ob8. With a given consequent the greater the antecedent^ the greater the 
luiio; and on the other hand, the greater the ratio, the greater the antece- 
lent. (Art. 187. Obs.) 

483* To multiply the consequent of a couplet by any number, 
divides tlie ratio by that number ; and to divide the consequent, 
multiplies the ratio : for, multiplying the denominator, divides the 
value of the fraction by that number, and dividing the denomina- 
tor, multiplies the value. (Arts. 188, 189.) 

Thus, the ratio of 16 : 4 is 4 ; 

The ". 16 : 4X2 is 2, which equals 4—2 ; 

And " 16 : 4-7-2 is 8, which equals 4X2. 

Obs. With a given antecedent, the greater the consequents the less the ralio; 
and the greater the ratio, the less the consequent. (Art. 189. Obs.) 

484:« To multiply or divide both the antecedent and consequent 
of a couplet by the same number, does not alter the ratio : for, mul- 
tiplying or dividing both the numerator and denominator by the 
«ame number, does not alter the value of the fraction. (Art. 191.) 

Thus, the ratio of 12:4 is .3 ; 
The " 12X2:4X2 is 3; 

And " 12-^2:4-^2 is 3. 

4:85* If the two numbers compared are equal, the ratio is 
unit or 1, and is called a ratio of equality. Thus, the ratio of 
6X2 : 12 is 1 ; for the value of +f=l. (Art. 196.) 

> ^^^^^ 

Quest. — 4H2. What Is the effect of multiplying the antecedent of a couplet by any Bam 
ber ? Of dividing the antecedent ? 483. What is the effect of multiplying the consequent 
by any nuiuber ? Of dividing the consequent ? Why ? 484. What is the effect of mul- 
tiplying or div'ding both the antecedent and consequent by the same number? Why I 
ids. When the two numbers compared are equnl, what is the ratio 1 What is It called ? 



^ 
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486« If the antecedent of a couplet is greater than the conse- 
quent, the ratio is greater than a unit, and is called a ratio of 
greater inequality. Thus, the ratio of 12 : 4 is 3 ; for the value 
ofV=3. (Art. 196.) 

487* If the antecedent is less than the consequent, the ratio 
is less than a unit, and is called a ratio of less inequality. Thus, 
the ratio of 3 : 6 is f , or i ; for f =i. (Art. 195.) 

Obs. 1. The direct ratio of two fractions which have a common nwmeraior^ 
b the same as the reciprocal ratio of their denominators. Thus, the ratio of 
f : -f is the same as -J- : ^, or 8 : 4. 

2. The ratio of two fractions which have a common denominator, is the 
same as the ratio of their wumeralors. Thus, the ratio of -f- : -J- is the same 
as that of 8 : 4, viz : 2. Hence, 

488* The ratio of any two fractions may be expressed in 
whole numbers, by reducing them to a common denominator, and 
then using the numerators for the terms of the ratio. (Art. 484.) 
Thus, the ratio of -)- to i is the same as -^ : i%-, or 6 : 2. 

33. What is the direct ratio of 4 to 12, expressed in the lowest 
terms? Ans, \. 

34. What is the inverse ratio of 4 to 12 ? Ans, -J-r-iJj-snS. 
36. What is the du-ect ratio of 64 to 8 ? Of 9 to 63 ? 

36. What is the du-ect ratio of 84 to 21 ? Of 266 to 32 ? 

37. What is the inverse ratio of 4 to 16 ? Of 28 to 7 ? 

38. What is the inverse ratio of 42 to 6 ? Of 8 to 72 ? 

39. Which is the greater, the ratio of 63 to 9, or that of 72 to 8 ? 

40. Which is the greater, the ratio of 86 to 240, or that of 45 
lo72? 

41. Which is the greater, the ratio of 120 to 86, or that of 
240 to 170? 

42. Which IB the greater, the ratio of 624 to 416, or that of 
936 to 660 ? 

43. Is the ratio of 6X6 to 24, a ratio of greater, or less in 
equality ? * 

■ S I i-i.< 

ftu«»T.— 48a When the antecedent is greater than the conseqaent, whiU Is the rntlo 
•ailed 7 487. If the antecedent is less than the consequent, what hi the ntlo ealMI 
488 How mav the ratio of two fractions be expressed in whole BVBben 1 
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44. Is the mtio of6X9tQYx8, a ratio of greater, or less m« 
equality ? 

45. Is the ratio of 2X4X16 to 4X 32 a mtio of greater, or leas 
inequality ? 

46. What is the ratio compounded of the ratios of 5 to 3, and 
12 to 4? 

47. What is the ratio compounded of 8 : 10, and 20 : 16 ? 

48. What is the ratio compounded of 3 : 8, and 10 : 5 ? 

49. What is the ratio compounded of 18 : 20, and 30 : 40 ? 

50. What is the ratio compounded of 35 : 40, and 60 : 75, and 
21 te 19? 

51. What is the ratio compounded of 60 : 40, and 12 : 24, and 
25 : 30 ? 

489* In a series of ratios, if the consequent of each preced- 
ing couplet is the antecedent of the following one, the ratio of the 
fini antecedent to the last consequent, is equal to that com- 
pounded of all the intervening ratios. 
Thus, in the series of ratios 3:4 

4:7 
7: 16 
the ratio of 3 to 16, is equal to that which is compotmded 

of the ratios of 3 : 4, of 4 : 7, and 7 : 16; for, the compound 

3x4X7 3 
^^^ ^ 4X7X16 "^ 16' or 3 : 16. 

490* If to or from the terms of any couplet, two other num 

hers having the same ratio he added or subtracted, the sums or re 

mainders will also have the same ratio, (Thomson's Legendre^ 

B. III., Prop. 1, 2.) Thus, the ratio of 12 : 3 is the same as that of 

20 : 5. And the ratio of the sum of the antecedents 12+20 to the 

sum of the consequent^ 3+5, is the same as the ratio of either 

couplet. That is, 

12+20 12 20 
12 + 20: 3+5:: 12: 3=20: 5, or ^3.=y=y=:4. 

So also the ratio (^ the difference of the antecedents, to the dif» 
ference of the consequents, is the same. That is, 

20^13 12 20 
20—12 : 5—3 : : 12 : 3=20 • 5, or ^--y=y =yrc4. 
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49 1 • If in several couplets the ratios are equal, the sum of 
all the antecedents has the same ratio to tlie sum of all the conae* 
querUs, which any one of the antecedents lias to its consequent, 

( 12:4^=3 

Thus, the ratio of ] 15 : 5=3 

( 18:6=3 

Therefore the ratio of (12 + 15 + 18) : (4+5 + 6)=3. 

Obs. 1. A ratio of greater inequalit/y is diminished by adding the sarM rmm- 
^ to both terms. Thus, the ratio of 8 : 2, is 4 j and the ratio of 8+4 : 3+ 
4 is 2. 

2. A ratio of less inequality is increased by adding the same number to both 
toe terms. Thus, the ratio of 2 : 8 is i, and the ratio of 2+16 : 8-i-16 is |. 

PROPORTION. 

492* Proportion is an equality of ratios. Thus, the two 
ratios 6 : 3 and 4 : 2 form a proportion ; for i=-J-, the ratio of each 
being 2. 

Obs. The terms of the two couplets, that is, the numbers of which the pro* 
portion is composed, are called proportionals. 

493* Proportion may be expressed in two ways. 

Mrst, by the sign of equality (=) placed between the two 
ratios. 

Second, by four points (: :) placed between the two ratios. 

Thus, each of the expressions, 12:6=4:2, and 12 : 6 : : 4 : 2, 
is a proportion, one being equivalent to the other. The latter ex- 
pression is read, "the ratio of 12 to 6 equals the ratio of 4 to 2," 
or simply, " 12 is to 6 as 4 is to 2." 

Obs. The sign (: :) is said to be derived from the sign of equality, the fow 
points being merely the exI/remUies of the lines. 

494* The number of terms in a proportion must at least be 
four, for the equality is between the ratios of two couplets, and 
ea:h couplet must have an ante^'edent and a consequent. (Art. 476.) 

There may, however, be a proportion formed from three nwni- 
hers, for one of the numbers may be repeated so as to form two 

UuKST.— 492. What is Proportion ? 493. How many ways is proportion expTessed ? 
Wliat is the first 1 The second 1 494. How many tenas must there be in a proporUonl 
Why 1 Can a proportion be formed of three numbers 1 Ho\^ 1 
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iernii. Thus, the numbers 8, 4, and 2, are proportional ; for the 
ratio of 8 : 4=4 : 2. It will be seen that 4 is the consequent in 
the first couplet, and the antecedent in the last. It is therefore 
a mecm proportumal between 8 and 2. 

- Obs. 1. In this case, the number repeated is called the middle iem or mean 
jrroportunud between the other two numbers. 

The last term is called a third proportional to the other two numbers. Thus 
8 is a third proportional to S and 4. 

2. Care must be taken not to confound ^rojwr^ioii with ro^. (Arts. 474, 492.) 
In a simjde ratio there are but ttoo terms, an antecedent and a consequent, 
whereas in a proportion there must at least be^ur terms, or tioo couplets. 

Again, one ratio may be greater or less than another; the ratio of 9 to 3 is 
greater than the ratio of 8 to 4, and less than that of 18 to 2. One proportion^ 
on the other hand, cannot be greater or less than another ; for eqnaHty does 
not admit of degrees. 

495* The first and Uut terms of a proportion are called the 
extremes ; the other two, the means, 

Obs. Homologous terms are either the two antecedents, or the two conse- 
quents. Analogous terms are the antecedent and consequent of the same 
couplet 

496* Direct proportion is an equality between two direct 
ratios. Thus, 12 : 4 : : 9 : 3 is a direct proportion. 

Obs. In a direct proportion, the first term has the same ratio to the second, 
as the third has to the fourth. 

497* Inverse or reciprocal proportion is an equality between 
a direct and a reciprocal ratio. Thus, 8:4::'^:^; or8isto4, 
reciprocally, as 3 Ls to 6. 

Obs. In a reciprocal or inverse proportion, the first term has the same ratio 
to the second, as the fourth has to the third. 

498* If four numbers are proportional, the product of the ex^ 
tremes is equal to the product of the m£ans. Thus, 8 : 4 : : 6 : 3 it 
a proportion; for f =f, (Art. 492,) and 8X3=4X6. 

Q,DB8T. — Oba. What is the number repeated called ? What is the last tenn called ia 
such a case ? What is the difference between proportion and ratio ? 495. Which tcffuis 
are the extremes ? Which the means ? OA» What are homologoas tenns 1 Aa»ki^OQM 
terms 1 496. What is direct proportion 1 Obs. In direct proportioa what ratio has tlie 
first term to the second ? 497. What is inverse proportion ? Ob», What ratio has the 
irst term to the second in this case ^ 496. If four numbers are pn^tnrtionsl, what la tiM 
pjdnet of the extremes equW tu ? 
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Again, 12 : 6 : : i : i is a proportion. (Art. .496.) 

And 12xi=6Xi. 

Obs. 1. The truth of this proposition may also be illustrated in the following 
Duumer: 

The numbers 2 : 3 : : 6 : 9 are obviously proportional. (Art. 493.) 

For, -1=1. (Art. 195.) Now, 

Multiplying each ratio by 27, (the product of the denominators,) 

The proportion becomes?^=^^. (Art. 21. Ax. 6.^ 

Dividing both the numerator and the denominator of the first couplet by 3, 
(Art. 191,) or canceling the denominator 3 and the same factor in 27, (Art. 221,) 
also canceling the 9, and the same factor in 27, we have 2x9=6x3. But 2 
and 9 are the extremes of the given proportion, and 3 and 6 are the means ;, 
bence, the product of the extremes is equal to the product of the means. 

2. Conversely, if the product of the extremes is equal to the product of the 
means, the four numbers are proportional ; and if the products are not equal, 
tht numbers are not proportional. 

499, I^roportion, in arithmetic, is usually divided into Simple 
and Compounds 

SIMPLE PROPORTION. 

5 GO* Simple Proportion is an equality between two simple 
ratios. It may be either direct or inverse. (Arts. 479, 496, 497.) 

The most important application of simplte proportion is the 
solution of that class of examples in which three terms are given to 
find a fourth. 

501* We have seen that, if four numbers are in proportion, 
the product of the extremes is equal to the product of the means. 
(Art. 498.) Hence, 

If the product of the means is divided by one of the extremes, 
the quotient will be the other extreme ; and if the product of the 
extremes is divided by one of the means, the quotient will be the 

OuEST.— 0&«. If the product of the extremes is equal to the proiiuct of the means, what 
li true of the four numbers 7 If the productit are not equal, what Is true of them ? 499 
How is proportion usually divided ? 500, What is simple proportion ? What is the moat 
important application of iti 501. If the product of the means is divided by one of the 
extremes, what will the quotient be 1 If the product of the extremes 1« divided by one ol 
the means, what will the quotient be ? 
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other mean. For, if tlie product of two factors is divided by one 
of them, the quotient will be the other factor. (Art. 166.) 

Take the proportion 8 : 4 : : 6 : 3. 

Now the product 8X3-7-4=6, one of the means ; 

So the product 8X3-r-6=4, the other mean. 

Again, the product 4 X 6-r-8=3, one of the extremes ; 

And the product 4 X 6 -h 3 = 8, the other extreme. 

502* Ift therefore, any three terms of a prbportixm are ffiven, 
the fourth may be found by dividing the product of two of them 
by the otiier term. 

Obs. Simple Proportion is often called the Ride of TTireey from the circnm- 
gtance that three terms are given to find a fourth. In the older arithmetics, it 
is also called the Golden RtUe. But the fact that these names convey no idea 
of the nature or object of the rule, seems to be a strong objection to their use, 
not to say a sufficient reason for discarding them. 

Ex. 1. If the product of the means is 84, and one of the ex- 
tremes is 7, what is the other extreme, or tenn of the proportion ? 

2. If the product of the means is 54, and one of the extremes 
is 18, what is the other extreme ? 

3. If the product of the means is 720, and one of the extremes 
is 45, what is the other extreme ? 

4. If the product of the means is 639, and one of the extremes 
is 213, what is the other extreme ? 

5. If the first three terms of a proportion are 8, 12, and 16, 
^hat is the fourth term ? 

Solution. — 12 X 16=192, and 192-=- 8 =24, the fourth term, or 
number required ; that is, 8 : 1 2 : : 16 : 24. 

6. It is required to find the fourth term of the proportion, the 
first three terms of which are 36, 30, and 24. 

7. Required the fourth term of the proportion, the first three 
terms of which are 15, 27, and 31. 

8. Required the fourth term of the proportion whose first three 
terms are 45, 60, and 90. 



QvuBT.—Obs. What is simple proportion often called 1 Do these terms e^mvey 
of the nature or object of the rule t 



Abi s. 502, 503.J proportion. 323 

9. If 8 yds. of broadcloth cost $96, how much will 20 yds. cost 
at the same rate ? 

Solution, — It is plain that 8 yds. has the same ratio to 20 yds. 
as the cost of 8 yds., viz : $96, has to the cost of 20 yds. That is. 
8 yds. : 20 yds. : : $96 : to the cost of 20 yds. 
Now $96X20=$1920; and $1920-7- 8=$240. Ans. 

10. If 35 men will consume a certain quantity of flour in 20 

lays, how long will it take 50 men to consume it ? 

Note.— Since the answer is days, we put the given days for the third term. 
Then, at the flour will not last 50 men so long as it will 35 men, we put the 
Bualler number of men for the second term, and the larger for the first. 

Operation, 

Men. Men. Days. 

60 : 35 : : 20 : to the number of days required. 

20 Multiply the second and third terms to- 

50 ) 700 gether, and divide the product by the first 

14 days. Ans, term, as in the last example. 
Proof.— 50X14=35X20. (Art. 498.) 

503* From the preceding illustrations and principles, we de- 
duce the following general 

RULE FOR SIMPLE PROPORTION. 

I. Place that number for the third term, which is of the same 
hind as the answer or number required, 

11. Then, if by the nature of the question the answer must be 
greater than the third term, place the greater of the other two num^ 
bets for the second term ; but if it is to be less, plaice the less of the 
other two numbers for the second term, and the other for the first. 

III. Finally, multiply the second and third term^ together, divide 
the product by the first, and the quotient will be the answer in the 
sarrve denomination as the third term. 

Proof. — Multiply the first term and the answer together, and 
if the product is equal to the product of the second and third terms, 
the work is right. (Art. 500.) 

Quest.— 503. In arranging the terms in simple proportion, which number is pnt for the 
third term 1 How arrange the other two numl)er8 1 Having stated the quesdon how is the 
»n8 wer found 1 Of what d ^aoroination is the answer ? How is simple proportion proved t 
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DenumUraiion. ^If four numberB are proportional, we have seen that thfl 
fiTDduct of the meansvi e^aal to the product of the extrerries ; (Art. 498 ;) there- 
fore the prxkict of the second and third terms must be equal to that of the first 
and fourth. Bat if the product of two factors is divided by one of them, the 
quotient will be the other; (Art. 156;) consequently, when the first three 
ierms of a proportion are given, the product of the seco^nd and third terms di- 
vided by theirs/, must give the fourth term or answer. 

The object of {dacing that number, which is of the same kind as the answer, 
for the third term, instead of the second^ as is sometimes done, is twofold : Ist, 
it avoids the neoessitT of the Ru2e of Three Inverse ; 2d, the third term, ia 
many cases, has no ratio to the first ; consequently it is inconsistent with ths 
principles of proportion to put it for the second term. Thus, in the ninth ex- 
ample, if we put $96 for the second term, it would read, 8 yds. : $96 : : 80 
yds. : $240, the answer. But a yard can have no ratio to a doUat ; for one 
cannot be said to be greaUr nor less than the other. (Art 476. Obs. 2.) 

Obs. i. If the first and second terms are compound numbers, reduce them 
to the lowest denomination mentioned in either, before the multiplication or 
division is performed. 

When the t^rd term contains difierent denominations, it must also be re- 
duced to the lowest denomination mentioned in it. 

2. The process of arranging the terms of a question for solution, or put- 
ting it into the form of a proportion, is cafled sUUvng the question. 

3. Questions in Simple Proportion, we have seen, may be solved by 
A'ludysis. After solving the following examples by proportion, it will be an ex- 
.*ellent exercise for the student to solve them by analysis.' - (Art. 462. Obs. 2.) 

11. If 16 barrels of flour cost $112, what will 129 barrels cost? 

12. If 40 acres of land cost |540, what will 97 acres <5ost ? 

13. If 641 sheep cost $1923, wha# will 75 sheep cost? 

14. At the rate of 155 miles in 12 days, how far can a man 
travel in 60 days ? 

15. How much hay, at $17.50 per ton, can you buy for $350 ? 

16. If $45 buy 63 lbs. of tea, how much will $1540 buy? 

17. If 90 lbs. of pepper are worth 72 lbs. of ginger, how many 
lbs. of- ginger are 64 lbs. of pepper worth? 

18. A bankrupt compromised with his creditors, at 64 cts. on a 
dollar ; how much will be receivoi on a debt of $2563.50 ? 

19. An emigrant has a draft for £1460 sterling: how much it 
it w^rth, allowing $4.84 to a pound ? 

^oasT. — Ofo. [f die first and second terms contain diflbrent denomlnatf.-Bs, how pn^ 
caod 1 When the tl ird tenn contains different denfnninations, what is to be #mmT Whit 
Is Meant oy stating a question ? 
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SIMPLE PROPORTION BY CANCELATION. 
20. If 12 tons of coal cost $648, how much will 9 tons cost? 

Operation. Having stated the question as be- 

^5?* '^a"' ^^' A ^ore, we perceive the factor 9 is com- 

J? : : : 648 : Ans. * *u ^ * * * i 

^ . mon to the first two terms, and 

Now $648-8=181. ^«». f^'f "^^ ^' '^"'^'^ ^^'■'- 

151.) 

9X648 
Or thus, — r-- — =the answer. (Art. 603.) 

^ 9X648 0X648 .^ ^, u 4r xi 

x>ut — ^r — = .^ =$81, the same as before. Hencey 

50 4 • When the first term has factors common to either of 
the other two terms. 

Cancel the factors which are common, then proceed according to 
the rule qbave. (Arts. 151, 221.) 

Proof. — Place the answer in the denominator, or on the left of 
th^ perpendicular line, as the case may be, and if the factors of the 
divisor exactly cancel those of the dividend, the work is right. 

Obs. 1. The question should be stated ^ before attempting to cancel the com- 
nM>n factors. When the terms are of different denominations, the reduction 
of them may sometimes be shortened by Cancelation. 

2. Instead of points, it may sometimes be more convenient to place a per- 
pendicular line between the first and second terms, as in division of fractions. 
(Art 33 L) In this case the third term should be placed under the second, 
^th the sign of proportion ( : : ) before it to denote its origin, and its relation 
*^ the fourth term or the answer. 

3. It will be perceived that cancelation is applicable in Simple Proportion to 
*U those examples; whose first term has one or more factors comvum to either 
Af the oUier terms. 

21 If 24 yds. of cloth cost $63, what will 32 yds. cost ? 
Operation. 



H yds. 



tti yds., 40 When arranged in this way, th 

21 question is read, 24 yds. is to 820 






A'ns. ||21X40=$840. yds.,as$63is to the answer required 
22. If 20 bu. of oats cost £l, how much will 2 quaris cost ? 
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23. If 12 bbls. of flour cost $88, what will 108 barrels cost^ 

24. K 30 cows cost $480, what will 173 cows cost? 

25. If a man can travel 240 miles in 16 days, how f&r can he 
travel in 29 days? 

26. If 48 men can build a ship in 84 days, how long would it 
take 1 6 men to build it ? 

27. If -}• of a ton of hay costs £^, what will -J of a ton cost ? 

ton. ton. £ 

Solution. — }■ : -f : : ^ : Ans. Now,+Xf Xf =^2 Ans, Henc^ 

505* If the terms in a proportion Bxe fractional, the question 

is stated, and the answer obtained in the same manner as if they 

were whole numbers. 

Ob8. When the first and second terms are fractions, we may reduce them to 
a common denominator, and then employ the numerators only ; for the ratio 
of two fractions which have a common denominator, is the same as the ratio 
of their numerators. (Art. 487. Ohs. 2.) 

28. If f of a cord of wood cost |1.35, what will f of a cord 
cost? 

29. If -f of a yard of ber6ge cost 6 shillings, what will f of a 
yard cost ? 

30. If f of a yard of sarcenet cost f of a dollar, what will 3) 
yds. cost? 

31. If I of a pound of chocolate cost i of a dollar, what will 
25f pounds cost ? 

32. What will 165 melons cost, at f of a dollar for 5 melons? 

33. A man had 420 acres of land which he wished to divide 
among his three sons A, 6, and C, in proportion to the numbeis 
7, 5, and 3 : how much land would each receive ? 

Solution, — Since the several parts are to be proportional to tlie 
numbers 7, 6, and 3, the sum of which is 15, it is evident that the 
sum of all the given numbers is to any one of them, as the whole 
quantity to be divided to the part corresponding to the numbei 
used as the second term. 

That is 15 : 7 : : 420 A. to A's share, which is 196 acres; 
Also 15:5:: 420 A. to B's " " « 140 acres ; 

And 15 : 3 : : 420A. to C's " " " 84 acres. 

Proof.— 196+140+84-420A. the given number. (Ax. 11.) 
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506« Hence, to divide a given number or quantity into parts 
^hich shall be proportional to any given numbers. 

Pla4^e the whole number or qtumtity to he divided for the third 
term, the sunt of the given numbers for the first term, and each of 
th£ given numbers respectively fm^ the second; then multiply arjd 
divide as before. (Art. 503.) 

3i A farmer wishes t'. mix 100 bushels of provender of oats 
•nd com in the ratio of 3 to 7 : how many bushels of each must 
he put in ? 

35. Bell metal is composed of 3 parts of copper, and 1 of tin: 
how much of each ingredient will be used ill making a bell which 
weighs 2567 pounds ? 

36. Gunpowder is composed of 76 parts of nitre, 14 of char- 
coal, and 10 of sulphur : how much of each of these ingredients 
will it take to make a ton of powder ? 

37. If 40.12 lbs. of sugar are worth $5.13, how much can be 
bought for $125,375 ? 

38. The Vice-President's salary is $5000 a year : if his daily 
expenses are $10, how much can he lay up ? 

39. If f lb. of snuff cost £A» what will 150 lbs. cost? 

40. If f of f of f of a sloop cost $1500, what will the whole cost? 

41. If ^ of -|- of an acre of land on Broadway is worth $8200, 
uow much is ^ of -J of an acre worth ? 

42. A man bought f of a vessel and sold ^ of what he bought 
for $8240, which was just the cost of it : what was the whole 
vessel worth ? 

43. How many times will the fore wheel of a carriage which ia 
' ft. 6 in. in circumference turn round in going 100 miles ? 

44. How many times will the hind wheel of a carriage 9 ft, 
2 in. in circumference, turn round in going the same distance ? 

46. There are two numbers which are to each other as 12 to 
84, the smaller of which is 75 : what is the larger? 

46. What two numbers are those which are to each other aa 
fi to 6, the greater of which is 240 ? ** 

47. If two numbers are as 8 to 12, and the less is 320, what 
fe the greater ? 
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48. There are two flocks of sheep which are to each other as 15 
to 20, and the greater contains 500 : how many does the less con- 
tain? 

49. An express traveling 60 miles a day had been dispatched 
5 days, when a second was sent after him traveling 75 miles a 
day : how long will it take the latter to overtake \.ne former ? 

50. A fox has 150 rods the start of a hound, but the hound 
inns 6 rods while the fox runs 5 rods : how far must the hound 
«un before he catches the fox ? 

51. A stack of hay will keep a cow 20 weeks, and a horse 15 
weeks : how long will it keep them both ? 

52. A traveler divided 80s. among 4 beggars in such a man- 
ner, that as often as the fii*st received 10s., the second received 
^., the third Ss., and the fourth Ts. : what did each receive ? 

53. Pure water is composed of oxygen and hydrogen in the ratic 
of 8 to 1 by weight : what is the weight of each in a cubic fool 
o^ "vater, or 1000 ounces avoirdupois ? 

COMPOUND PROPORTION. 

507 Compound Proportion is an equality between a com^ 
pound ratio and a simple one. (Arts. 4*79, 480.) 

^^* ' > : : 12 : 3, is a compound proportion. 

That is, 6X4 : 3X2 : : 12 : 3 ; for, 6X4X3=3X2X12. 

Obs. Compound proportion is chiefly applied to the solution of ezsjni let 
which would require two or more statements in simple proportion. It is some- 
times called Double Rule of Three. 

Ex. 1. If 8 men can reap 32 acres in 6 days, how many acres 
can 12 men reap in 15 days? 

Suggestion, — ^When stated in the form of a compound prcpor- 
titm, the question will stand thus : 

8m. : 12m. } 

• /.J 1 1. J > : : 32 A. : to the answer. 
6d. : 15d. > 

That is, the product of the antecedents 8X6, has the same 



QuvBT.— 507. What is componad proportion ? Oha. To what is it cAiefl-? rpplled? 
What is it sometiines called 1 
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ratio tc the product of the consequents 12x15, as 32 has to the 
answer ; o* simply, 8 into 6:12 into 16 : : 32 : to the answer. 

Operation, The product of the numbers 

32X 12X 16=5760, standing in the 2d and 3d places 

And 8X 6=48. divided by the product of those 

Now 5760-7-48=120. standing in the first place, will 

Arts, 120 acres. give the answer. 

Not., -The learner will observe that it is not the ratio of 8 to 12 alone, 
noi that of 6 to 15, which is equal to the ratio of 32 to the answer, as it ii 
sometimes stated ; but it is the ratio corwpminded of 8 to 12, and 6 to 15, which 
is equal to the ratio of 32 to the answer. Thus, 8X6 : 12X15 : : 32 : 120, the 
answer. A compound proportion when stated as above, is read, " the ratio of 
8X6 is to 12X15 as 32 is to the answer." 

2 If 6 men can earn £42 in 60 days working 8 hours per day, 
how much can 10 men earn in 84 days working 12 hours a day? 

Operation. 
/,_ - rt ^ State the question, then 

6m. : 10m. ) u- i j a- -J 

60d. : 84d. ( : : £42 : to Ans. ^^^^^P^^ ^^ d^^^^^' ^ 
8hrs. : 12hrs. ) ^^^^'^• 

10X84X12X42=423360; and 6X60X8=2880. 
Now 423360-7-2880=147. Ans, £147. 

508« From the foregoing illustrations we derive the follow- 
ing general 

RULE FOR COMPOUND PROPORTION. 

I. Place that number which is of the same kind as the anstoer 
tequiredfor the third term, 

II. Then take the otJier numbers in pairs, or two of a kind, and 
arrange them a5 in simple proportion, (Art. 503.) 

III. Finally, multiply together all the second and third temi9^ 
divide the result by the product of the first terms, and the quth- 
iient will be the fourth term or answer required, 

Q.UKBT.— 508. In stating a question in compound proportion, which number do you put fof 
the third term 1 How arrange the other numbers 1 Having stated the question, how ia 
the answer foun d t , 
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Proof. — Multiply the answer into all of tlie fitht terms or ante* 
cedents of the first couplets, and if the jyroduct is equal to the con* 
tinued product of all tlie second and third terms, the work is righU 
(Art. 498.) 

Obs. 1. Among the given numbers there is but one which is of the same 
kind as the answer. This is sometimes called the odd term, and is always to 
be placed for the thiru term. 

2. If the arUecedenl and aniseqvent of any couplet are com{>ound numbers, 
Uiey must be reduced to the lowest denomination mentioned in either, before 
Uie multiplication is performed. When the third term contains different de- 
nominations, it must also be reduced to the lowest mentioned in it. 

3. Questions in Compound Proportion may be solved by AJuUysis ; also by 
Simple Proparlionf by making two or more separate statements. 

3. If 12 horses can plough 11 acres in 5 days, how many- 
horses can plough 33 acres in 18 days ? 

4. If a man walking 12 hours a day, can travel 250 miles in 10 
days, how long will it take him to travel 400 miles, if he walks but 
10 hours a day ? 

6. If 40 gallons of water will last 20 persons 6 days, how 
many gallons will 9 persons drink in a year ? 

6. If 16- laborers can earn £l5, 12s. in 18 days, how man^ 
laborers will it take to earn £35, 2s. in 24 days ? 

COMPOUND PROPORTION BY CANCELATION. 

7. If a person can make 60 rods of wall in 45 days, working 12 
hours a day, how many rods can he make in 72 days, working 8 
hours a day ? 

Statement, 
45d • '72d ) ^^*- 
12h«. ': Shrs. f : = ^<> = *« *^« »"«^«'"- ^* ^' 

♦.2 4 

72X8X60 ;Jix8X00 „, j . tt 

. = — -7 — ——=64 rods. Ans. Hence, 

46X12 0Xi$i 

i 



QvKBT. — How are questions in compound proportion proved 1 Obs. Among Um gl< 
numbers, how many are of the same kind as the answer 1 Can questions in cam, 
proportion be solved In any other way 1 
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509. When the first terms have factors common to the sec- 
ond or third terms. 

Cancel the factors which are common, then div de the product of 
those remaining in the second and third terms by the product of 
those remaining in the firsts and the quotient will be the. answer. 

Proof. — Place the answer in the denominator, or on the left of 
the perpendicular line, and if the factors of the divisor and dividend 
t3ca>ctly cancel each other, the toork is right, 

Obs. 1. Instead of placing points between the antecedents and consequents 
•f the left hand couplets oi the proportion, it is sometimes more convenient to 
put a perpendicular line between them, as in division of fractions. (Art. 23'2. j 
This will bring all the terras whose product is to be divided on the right of the 
line, and those whose product is to form the divisor, on the left. In this case 
the third term should be placed below the second terms, with the sign of pro- 
portion (: :) before it, to show its origin^ and its relation to the answer. 

2. It will be observed that Cathcclation can be applied in Compound Pro- 
portion to all those examples whose ^r5^ terms have factors common to the 
second terms, or to the third term. 

8. If 24 men can saw 90 cords of wood in 6 days, when the 
days are 9 hours long, how many cords can 8 men saw in 36 
days, when they are 12 hours long? 

Operation, 

!0d., 2 
12hrs. 
: 00c., 10 



«d. 
0hrs. 



Ans. 



2X12X10=240 cords. 

9. If 6 men can make 120 pair of boots in 20 days, working 
8 hours a day, how long will it take 12 men to make 360 pair, 
working 10 hours a day? 

10. If 12 men can build a wall 30 ft. long, 6 ft. high, anc^^i 

ft. thick, in 18 days, how long will it take 36 men to build on. 
860 ft. long, 8 ft. high, and 6 ft. thick. 

11. If a horse can travel 120 miles in 4 days when the day 
are 8 hours long, how far can he travel in 30 days when the daya 
are 10 hours long ? 

duKST. — 500. When the first terms have fhctors comincn to the second or third toing, 
bow proceed ? 

''•" 15 
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12. If $250 gain $30 in 2 years, what will be the interest of 
$750 for 5 years ? 

13. What will be the interest of $500 for 4 years, if $600 will 
gain $42 in 1 year ? 

14. K $360 gain $14.40 in 8 months, what will $4800 gain in 
32 months? 

15. K a family of 8 persons spend $200 in 9 months, how 
much will 18 persons spend in 12 months? 

16. If 15 men, working 12 hoars a day, can hoe 60 acres in 20 
days, how long will it take 30 boys, working 10 hours a day, to 
hoe 96 acres, 6 men being equal to 10 boys ? 

CONJOINED PROPORTION. 

5 1 O* When each antecedent of a compound ratio is equal in 

value to its consequent, the proportion is called Conjoined Propor- 

turn. 

Obs. Conjoined Proportion is oflen called the chain rule. It is chiefly used 
in comparing the coins, weights and measures of two countries, through the 
medium of those of other countries, and in the higher operations of ex- 
change. The odd term is sometimes called the demand. 

17. If 20 lbs. United States make 12 lbs. in Spain ; and 15 lbs. 
Spain 20 lbs. in Denmark ; and 40 lbs. Denmark 60 lbs. in Russia : 
how many pounds. in Russia are equal to 100 lbs. U. S. ? 

Operation. Arrange the given terms in 

20 lbs. U. S.=12 lbs. Spain pairs, making the first term the 

15 lbs. Spain=20 lbs. Den. antecedent, and its equal the 

40 lbs. Den. =60 lbs. Rus. consequent ; then since it is 

How many lbs. R.=100 lbs. U. S. • required to find how many of 

the last kind are equal to a 
\%i|ren number (100 lbs.) of the first, place the odd term or de- 
mand under the consequents. 

Then, 20X15X40: 12X20X60:: 100: Ans. 



That is tt 

1$ 

10,0 



An8» 



12 Cancel the factors commoo 

tt to both sides, and the prodv tf 

^0, fi of those remaining on the nghl 

: ; 100, 10 divided by the product of those 



12 X 10=120 lbs. on the left, is the answer. 
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511* From these illustrations we derive the following 

RULE FOR CONJOINED PROPORTION. 

I. Taking, the terms in pairs y place the first term on the left of 
the sign of eqtmlitg or a perpendicular line for the antecedent, and 
its eqvul on tlie right for the consequent, and so on. Then, if the 
answer is to he of the same kind as the first term, place the odd 
term under the antecedents ; but if not, place it under the const' 
qiients, 

II. Cancel the factors common to both sides, and if the odd term 
fk'Als under the consequents, divide the product of the factors re- 
maining on the right by the product of those on the left, and the quo- 
tient vnll be the answer ; but if the odd term falls under the ante^ 
cedents, divide the product of the factors remaining on the left by 
the product of those on the right, and tlie quotient mil be the 
answer. 

Proof. — JReverse the operation, taking the consequents for the 
• antecedents, and the answer for tlie odd term, and if tlie result thus 
obtained is the same as tJie odd term in the qiven question, the work 
is right. 

Obs. In arranging the terms, it should be observed that the ^rsl mUecedent 
and the last cmiseqtcenl will always be of the same kliid. 

18. If 100 lbs. United States, make 95 lbs. Italian ; and 19 Ibv. 
Italian, 25 lbs. in Persia; how many pounds in the U. S. aie 
equal to 50 lbs. in Persia? Ans. 40 lbs. 

19. If 10 yds. at New York make 9 yds. at Athens; and 90 
yds. at Athens, 112 yds. at Canton; how many yds. at Canton 
are equal to 50 yds. at New York ? 

20. If 50 yds. of cloth in Boston are worth 45 bbls. of flour in * 
Philadelphia; and 90 bbls. of flour in Philadelphia 127 bales of 
cotton in New Orleans ; how many bales of cotton at New Or- 
leans are worth 100 yds. of cloth in Boston? 

21. If |?18 U. S. are worth 8 ducats at Frankfort; 12 ducatp 
at Frankfort 9 pistoles at Geneva ; and 50 pistoles at Geneva, I? 
rupees at Bpmbay : how many rupees at Bombay are equal ti 
tlOO United States? 
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SECTION XV 

DUODECIMALS. 

Art. 512* Duodecimals are a species of compound numl)ers, 
Ihe denominations of which increase and decrease uniformly in a 
twelvefold ratio. The denominations are feet, inches or primes, 
ieconds, thirds, fourths, fifths, <fec. 

Note. — The tenn duodecimal is derived from the Latin numeral duadecimf 
which signifies twelve, 

TABLE. 

12 fourths ("") make 1 third, marked '" 

12 thirds " 1 second, . " " 

12 seconds " 1 inch or prime, " in, or ' 

12 inches or primes ** 1 foot, ** ft. 

Hence 1' =iV o^ 1 foot. 

V =-^f of 1 in., or tV of tV of 1 ft.=TiT of 1 ft. 
1'"=-^ of 1", or -^ of tV of tV of 1 ft.=TVrff of 1 ft. 

Obs. The accents used to distinguish the different denominations below feet, 
are called Indices. 

513* Duodecimals may be added and subtracted in the same 
manner as the other compound numbers. (Arts, 300, 302.) 

MULTIPLICATION OP DUODECIMALS. 
% 

514* Duodecimals are principally applied to the measurement 
of surfaces and solids. (Arts. 285, 286.) 

Ex. 1. How many square feet are there in aboard 12 ft. 7 in. 
long, and 4 ft. 3 in. wide ? 

Quest.— 512. What are duodecimals 1 What are the denominations? JWte. What is 
the meaning of the term duodecimal 7 Repeat the Table. Obs. What are the accents 
ealled, which are used to distinguish the different denominations 1 513. How an duodeci- 
mals added and subtracted ? 514. To what are duodecimals chiefly appliod ? 



Opet 
12 ft. 
4 ft. 


'aiion. 
3' 


50 ft. 
3 ft. 


4' 

1' 9" 
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^^ first midtiply each denomination of the 
multiplicand by the feet in the multiplier, be- 
ginning at the right hand. Thus, 4 times T' 
are 28', equal to 2 ft. and 4'. Set the 4 
under inches, and carry the 2 feet to the next 
Vg £x — Ti — TT, product. 4 times 12 ft. are 48 ft. and 2 to 

carry make 50 ft. Again, since 3'=-i\ of a 
ft. and 7'=T^ of a ft., 3' into V is tVt of a ft.=21", or 1' and 9' 
Write the 9" one place to the right of inches, and carry the 1' to 
the next product. Then 3' or t% of a ft. multiplied into 12 ft.= 
ff of a ft., or 36', and 1' to carry make 37' ; but 37'=3 ft. and 1'. 
Now adding the partial products, the sum is 53 ft. 5' 9''. 

O js. It will be seen from this operation, that feet multiplied into feet, pro> 
duce feet; feet into inches, produce inches; inches into inches, produce 
seconds, &c. That is, the product of any two factors has as many accents as 
the factors themselves have. Hence, 

515* To find the denomination of the product of any two 
factors in duodecimals. 

Add the indices of the two factors together, and the sum will he 
the index of their product. 

Thus, feet into feet, produce feet; feet into inches, produce 
inches ; feet into seconds, produce seconds ; feet into thirds, pro- 
duce thirds ; &c. 

Inches into inches, produce seconds ; inches into seconds, pro- 
duce thirds ; inches into fourths, produce fifths, <fec. 

Seconds into seconds, produce/owr^^ ; seconds into thirds, pro- 
duce fifths ; seconds into sixths, produce eiyhths, <fec. 

Thirds into thirds, produce sixths ; thirds into fifths, produco 
eighths ; thirds into sevenths, produce tenths, <fec. 

Fourths into fourths, produce eighths ; fourths into eighths, pro- 
duce twelfths, <kc. 

Note. — l^e (oct. is considered the unit and has no index, 

Qr EST.— 515. How find the denomination of the product in duodecimals ? What do feet 
Into feet produce 1 Feet into inches 1 Feet into seconds t What do Inches into inches 
prodoce 1 Inches Into thirds 1 Inches into fourths t Seconds into seconds 1 Seconds 
lato thirds 1 Seconds into eighths 1 Thirds iitf ) thirds 1 Thirds Into sixths ? 
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6 16* From these illustrations we derive the following 

RULE FOR MULTIPLICATION OP DUODECIMALS. 

L PUuce tlie several terms of tlie multiplier under the correspond* 
ing tenras of the multiplicand, 

II. Multiply each term of the multiplicand by each term of the 
multiplier separately f beginning with the lowest denomination in the 
multiplicand, and the highest in the multiplier, and write the first 
figure of ea^ch partial product one place to the right of that of the 
prtceding 2)roduct, under its corresponding denomination, (Art. 515.) 

III. Finally, add the several partial products together, carrying 
Ifor every 12 both in multiplying and adding, and the sum will 
he the answer required, 

UBS. 1. It is sometimes asked whether the inches in duodecimals, are linear, 
square^ or cubic. The answer is, they are neither. An iTich is L twdflh of a 
fi>ot. Hence, in measuring surfaces an inch is iV of a square foot ; that is, a 
surface 1 foot wide and 1 inch long. In measuring solids, an inch denotes iV 
of a cuMc foot. In measuring lumber, these inches are commonly called car' 
penter*8 inches. 

2. Mechanics, afeo surveyors of wood and lumber, in taking dimensions of 
their work, lumber, &c., often call the inches a. fractional part of a foot, and 
then find the contents in feet and d^fra/Mon of a foot. Sometimes inches are 
regarded as decimals of a foot. 

3. We have seen that one of the factors in multiplication, is always to be 
considered an abstract number. (Art. 82. Obs. 2.) How then, can feet be 
multiplied by feet, inches by inches, &>c. 

It should be observed, that when one geometrical quantity is multiplied by 
another, some particular extent is to be considered the unit. It is immaterial 
what this extent is, provided it remains the same in the different parts of the 
same calculation. Thus, if one of the factors is one foot and the other half a 
foot, the former being 12 in., and the latter 6 in., the product is 72 in. Though 
it would be nonsense to say that a given length is repeated as often as anotker 
is long, yet there is no impropriety in saying that one is repeated as many timet 
as there are feet or inches in another. 

4. On the principles of duodecimals, it has been supposed that pounds 
shillings, pence, and farthings can be multiplied by pounds, shillings, pence, 
and farthings. But it may be asked, what denomination shillings multiplied 
by pence, or pence by farthings, will produce 1 It is absurd to say th&t 
8s. and 6d. is repeated 2s. and 6d. tim^s. 

^> ■■^■■■■■■l ■ -■■- ■ — ■ ■■ — ■ ■■■■■■- ■ ■ ._ ■ ■ ■ ■ — — , ■ ■- . I M 

QuBBT.— 516. What is the rule for multiplication of duodecimals ? Obs. What kind of 
Inches &re those s{M»ken (^in m« 'suring surfaces by duodecimals ? In measuring sirfidsl 
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Ex. 2. How many square feet are there in a piece of marbia 
ft. 7 in. 2" long, and 3 ft. 4 in. 1" wide ? 

Note. — It is not absolutely necessary to begin to Liultiply by the highest do- 
nomination of the multiplier, or to place the lower denomination to the right of 
the multiplicand. The result will be the same if we begin with the lowest de- 
nomination of the multiplieri and place the first figure of each partial product 
wider the figure by which we multiply. 



Common Method, 






Second Method, 


9 ft. V 2' 






9 ft. V 2'' 


3 ft. 4' 7 






3 ft 4' 1' 


28 ft. 9' 6" 


5/ 7" 2"' 2"" 


8 ft. 2' 4" 8'" 




3 ft. 


2' 4" 8'" 


5' 1" 2'" 


2'"' 


28 ft. 


9' 6" 



Ans. 32 ft. 5' 6" 10'" 2"". Ans. 82 ft. 6' 6'' 10"' 2"" 

3. How many square feet are there in a board 16 ft. 7 in. long, 
And 1 ft. 10 in. wide ? 

4. How many cubic feet in a stick of timber 16 ft. 3 in. long, 
2 ft. 4 in. wide, and 1 ft. 8 in. thick? 

5. How many cubic feet in a block of granite 18 ft. 5 in. long, 
4 ft. 2. in. wide, and 3 ft. 6 in. thick ? 

6. How many square feet in a stock of 10 boards, 15 ft. 8 in. 
long, and 1 ft. 6 in. wide ? 

7. How many square feet in a stock of 15 boards, 20 ft 3 in. 
long, and 2 ft. 5 in. wide ? 

8. Multiply 16 ft 3' 4" by 6 ft. 5' 8" 10'". 

9. Multiply 20 ft 4' 8" 5"' by 1 ft 6' 9*' 4" . 

10. Multiply 18 ft 0' 5'- 10'" by 4 ft 8' 7" 9'". 

11. Multiply 50 ft 6' 0' 2'" 6"" by 3 ft 10' 5". 

12. How many cords in a pile of wood 50 ft. 6 m. long, 8 ft. 
8 in. wide, and 7 ft. 4 in. high ? 

13. If a cistern is 30 ft 10 in. long, 12 ft 3 in. wide, and 10 ft 
2 in. deep, how many cubic feet will it contain ? 

14. What will it cost to plaster a room 20 ft. 6 in. long, 18 ft 
wide, and 10 ft. high, at 12il- cts. per square yard ? 

16. How many bricks 8 in. long, 4 in. wide, and 2 in. thicks 
will make a wall 60 ft long, 10 ft. high, and 2 ft. 6 in. tldck 1 
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SECTION XVI. 

EQUATION OF PAYMENTS. 

Art 517 Equation of Payments is the process of finding 
the equalized or average time when two or more payments due at 
different times, may be made at once, without loss to either party. 

Obs. The equalized or average time for the payment of several debts, due at 
different times, is often called the mean time. 

518* From principles already explained, it is manifest, when 
the rate is fixed, the . interest depends both upon the principal and 
the time. (Art. 404.) Thus, if a given principal produces a cer- 
tain interest in a given time. 

Double that principal will produce tioice that interest ; 
HalfihsA, principalwill produce AaZ/*that interest ; &c. 
In double that time the same principal will produce twice that 
interest ; 

In ludf that time, lialf that interest ; <fec. 

519* Hence, it is evident that any given principal will pro- 
duce the same interest in any given time, as 

One half that principal will produce in double that time ; 
One third that principal will ** " thrice that time ; 
Twice that principal will " " half that time ; 

Thrice that principal will " " a third of that time ; &c. 

For example, at any given per cent. 

The int. of |2 for 1 year, is the same as the int of $1 for 2 yrs. ; 
The int. of $3 for 1 year, " " " $1 for 3 yrs. ; Ac, 

The int. of $4 for 1 mo. " " " $1 for 4 mos. ; 

The int. of $5 for 1 mo. " " " %l for 5 mos. ; <fec 



QoBST.— 517. What is equatton of payments ? Oha, What is the average Hme for tbt 
payment of several debts sometimes called ? 518. When th« ra'« is fixed, upon wha 
does Che interest depend t 
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5 SO* 2^he interest, therefore, of any given princijpal for 1 j/eaf, 
or 1 month, <&c,, is the same, as the interest of 1 dollar for as many 
years, or months, as there are dollars in the given principal. 

Ex. 1. Suppose you owe a man $16, and are to pay him $5 in 
10 months, and $10 in 4 months, at what time may both pay- 
ments be made without loss to either party ? 

Analysis. — Since the interest of $5 for 1 month is the same as 
the interest of $1 for 5 months, (Art. 519,) the interest of $5 for 
10 months must be equal to the interest of $1 for 10 times 6 
months. And 6mo.X10=50 mo. In like manner the interest 
of $10 for 4 months is equal to the interest of $1 for 4 times 10 
months; and 10 mo. X 4=40 months. Now 50 months added to 
40 months make 90 months ; that is, you are entitled to the use 
of $1 for 90 months. But $1 is -j^ of $15, consequently you are 
entitled to the use of $15, iV of 90 months, and 90-r- 15=6. 

Ans. 6 months 
Proof 

The interest of $5 at 6 per cent, for 10 mo. is $5 X.05=$.25 
The interest of $10 " " " 4 mo. is $10X.02= ^ 

Sum of both ^Ab 

The interest of $15 at 6 per cent, for C mo. is 15X.03=$.45. 
52 ]• From these principles we derive the following general 

RULE FOR EQUATION OP PAYMENTS. 

First multiply each debt by the time before it become due ; then 
divide the sum of the products thus (Stained by the sum of the debtsn 
and the quotient will be the average time required, 

Obs. 1. If one of the debts is paid dovm^ its product will be nothiiig : bu» 
in finding the sum of the debts, this payment must be added with the others. 

2. When there are months enA days, the months must be reduced to days, 
or the days to the fractional part of a month. 

3. This rule is based upon the dupposition that discmcnt and irUerestpaid in 
advatux are eq;iud. But this is not exactly true; consequently, the folei 
though in general use, is not strictly accurate. (Art. 432. Obs. 1.) 



Q,UBST.— 531. What is the rule for equation of payments 1 

15* 



« 



840 • PARTNERSHIP. [SeCT. XVI. 

2. If you owe a man $60, payable in 4 months, |120 payable 
in 6 months^ and $180 payable in 3 months, at what time may 
you justly pay the whole at once ? 

Operation. 
$ 60X4 = $240, the same as $1 for 240 months. (Art 520.) 
$120X6 = $720, " " " $1 for 720 
$180X3 = $540, " " " $1 for 540 

$360 debts. $1500, sum of products. 
Now 1500-7-360=41 months. Ans. 

3. A merchant bought one lot of goods for $1000 on 5 months ; 
another for $1000 on 4 months ; another for $1500 on 8 months; 
what is the average time of all the payments ? 

4. If a man has one debt of $150, due in 3 months ; anothei 
of $200, due in H months ; another of $500, due in 7^ months : 
what is the average time of the whole ? 

5. A man bought a house for $3500, and agreed to pay $500 
down, and the balance in 6 equal annual instalments : at what 
time may he pay the whole ? 

6. If you owe one bill of $175, due in 30 days ; another of $81, 
due in 60 days ; another of $120, due in 65 days, and another of 
$200, due in 90 days : when may you pay the whole at once ? 

PARTNERSHIP. 

522* Partnership is tlie associating of two or more individ- 
uals together for the transaction of business, (Art. 464.) The per- 
sons thus associated are called partners ; and the association 
itself, a company or firm. 

The money employed is called the capital or stock ; and the 
profit or loss to be shared among the partners, the dividend, . 

Case I. — Wlien stock is employed an equal length of time, 

Ex. 1. A and B formed a partnership; A furnished $600 cap- 
ital, and B $900 -, they gained $300 : what was each partner's 
share of the gain ? 

QmtsT.— "iSS. What is partnership 1 What are the persons thns associated called 1 
What 18 the Association itself called ? What is the money employed called 1 What IIm 
profit or loss ? 
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Analysis, — Since the whole stock is |600-h(900=:$1500, A't 

part of it was -Aftftr=l» and B's part was -iWftr=f • ^ow since 

A put in f of the stock, he must have | of the gahi ; and $300 

Xf=$120. For the same reason B must have f of the gain; 
and $300Xf=Jl80. 

Or, we may reason thus : As the whole stock is to the whole 

gain or loss, so is each man's particular stock to his share of 

the gain or loss. 

That is, $1500 : $300 : : $600 : A's gain ; or $120. 
And $1500 : $300 : : $900 : B's gain ; or $180. 

Proof. — $120+$180=$300, the whole gam. (Art. 21. Ax. 11.) 

523* Hence, to find each partner's share of the gain or loss, 
when the stock of each is employed for the same time. 

Multiply each m^aiCs stock by the whole gain or loss ; divide the 
product by the whole stock, and the quotient will he his share of the 
gain or loss. 

Or, make each mmCs stock the numerator, and the whole stock 
the denominator of a common fraction ; multiply the gain or loss 
by the fraction which caresses each maviS share of the stock, and 
the product will be his share of the gain or loss. 

Proof. — Add the several shares of the gain or loss together, and 
if the sum is equal to the whole gain or loss, the work is right, 
(Art. 21. Ax. 11.) 

Obs. 1. The preceding case is often called Single Fellowship. But since a 
partnership is necessarily composed of two or more individuals, it is somewhat 
difficult to see the propriety of calling it single. 

2. This rule is applicable to questions in Bankruptcy, and all other opem- 
tions in which there is to be a division of property in specified proporkons* 
(Arts. 465, 466.) 

2. A, 5, and C formed a partnership ; A put in $1200 of the 
capital, B $1600, and C $2000 ; they gained $960 : what was 
each man's share of the gain ? 



QvMT^— {!83. Bow is each ioaii*B shaxe of the gain or losa fonnd, when the sloek ef 
Mch is employed for the same time 1 How is the operatios proved 1 Ote. IW hit Is II 
■omedmes called 1 To what is this rule applleabla t 
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S. A, B, and C entered into partnerehip ; A furnished $2350, 
B $3200, and C $1820 ; they lost $860 : what was eacl man's 
share of the loss ? 

4. A bankrupt owes A $2400, B $4600, C $6800, and D $9000 ; 
his whole effects are worth $11200 : how much will each creditor 
receive ? 

5. A, B, C, and D, engaged in an adventure ; A put in $170, 
B $160, C $140, and D $130 ; they made $3000 : what was each 
man's share ? 

Case II. — When the stocks are employed unequal lengths oftime^ 

6. A and B formed a partnership ; A put in $900 for 4 months, 
and B put in $400 for 12 months ; they gained $763 : what was 
each man's share of the gain? 

Note. — ^It is obvious that the gain of each depends both upon the uxpdal he 
ftmushed, and the time it was emplojed. (Art 518.) 

Analysis, — Since A's capital $900, was employed 4 months, 
his share of the gain is the same as if he had put in $3600 for 1 
month; (Art. 619;) for $900X4 =$3600. Also B's capital 
$400, being employed 12 months, his share of the gain is the 
same as if he had put in $4800 for 1 month; for $400X12= 
$4800. The sum of $3600 and $4800 is $8400. Therefore, 

A's share of the gain must be ifH=f • 
B's " " " " iW=f. 

Now $763 Xf =$327, A's share. 

And $763 X +=$436, B's share. Hence, 

5S4« To find each partner's share of the gain or loss, when 
•«tie stock of each is employed uneqnal lengths of time. 

Multiply each partner's stock by the time it is employed ; mak§ 

each main's product the numerator, and the sum of the products the 

denominator of a common fraction ; then multiply the whole gain 

or loss by each mean's fractional share of the stock, and the product 

oill be Ids share of the gain or loss. 

Ob8. Thb case is often called Compound or Double Fellowship. 

Q,vmn.—5M. When the stock of each partner is employed vnequcl leBBths tt 
^ Is each man's share found 1 Ob». What is this case sometimes ctl'^ 1 
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7* The firm of X, Y, and Z lost $4500 ; X had $3200 em- 
ployed for 6 months, Y $2400 for 7 months, and Z $1800 for 9 
months : what was each partner's loss ? 

8. A, B, and C hired a pasture for $60; A put in 15 oxen 
for 20 days, B 17 oxen for 16i days, and C 22 oxen for 10 days : 
what rent ought each man to pay ? 

9. In a certain adventure A put in $12000 for 4 months, then 
adding $8000 he continued the whole 2 months longer ; B put 

n $26000, and after 3 months took out $10000, and continued the 
rest for 3 months longer ; C put in $35000 for 2 months, then 
withdrawing f of his stock, continued the remainder 4 months 
longrer ; they gained $15000 : what was the share of each ? 

GENERAL AVERAGE. 

525* The term General Average, in commerce, signifies the 
apportionment of certain losses among the diflferent interests con- 
cerned, when a part of the cargo, furniture, &c., of a ship has 
been voluntarily sacrificed to preserve the rest. (Art. 466.) 

The property thus sacrificed is called the jettison, 

526* Losses thus incurred are charged to the ship, the c^y^o, 
ajid' the freight, pro rata; or according to the value of each. 

The contributory interests are to be freed from all charges upon 
them before the average is made. 

Obs. 1. In estimating the freight, in New York, one-half, but in most porta 
one-third is deducted from the gross amount, for xameiCs wages, pilotage, and 
other small charges. 

2. In the valuation of masts, spars, cabjes, rigging, &c., of the ship, it is cus- 
tomary to deduct a third from the cost of replacing them ; thus calling the 
old, two-thirds the value of the new, in making the average. 

3. The cargo is valued at the price it would bring at its destined port, after 
the storage and other necessary charges are deducted. The property sacri- 
ficed must be taken into the account as well as that which is saved. 

527* General Average may be calculated both by Analysis 
and Partnership. (Arts. 464, 522.) 

Obs. 1. Losses arising from the ordinary wear and tear, or from a sacrifice 
made for the safety of the ship only, or a particular part of the cargo, must 
be borne by tlrs individuals who own the property lost, and not hy general 
sverage. 
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2. General average is not allowed, unless the peril was immiwmtj and tha 
sacrifice indispensable for the safety of the ship and crew. 

10. The ship Minerva from London to New York, had on board 
a cargo valued at $76000, of which A owned $30000 ; B $27000 ; 
and C $18000 ; the gross amount of freight and passage monej 
was $11040. The ship was worth $40000, and the owner paid 
$520 for insurance on her. Being overtaken by a severe tempest, 
the master threw $18000 worth of A's goods overboard, and cut 
awa}- her mainmast and anchors; finally, he brought her into 
porl^ where it cost $2796.75 to repair the injury : what was the 
loss of each owner of the ship and cargo ? 



8hip valued at • • • 
Less premium for insurance 
Cargo worth .... 
Freight and passage money 
Less one-half for wages of crew 

Amount of contributory interests 

Goods thrown overboard valued at 
Cost new masts, spars, &c, • 

Less one third for wear of old 
Commissions on repairs • • 
Port duties and incidentals 

Amount of loss i 



Operation, 

$40000.00 
520.00 



$11040.00 
5520.00 



$2796.75 
932.25 



$39480.00 
75000.00 

5520.00 
$120000.00 

$18000.00 

1864.50 

15.13 

120.37 

$20000.00 



Now $20000X30000-7-$120000=$5000, loss of A. 
$20000 X27000-r$12O0O0=$45«0 " B. 
$20000 Xl8000-7-$120000=$3000 " C. 

■$120000=$6580 " *Ship. 
$120000=$ 920 " Freight 



$20000X39480 
$20000 X 5520 



Proof. — Whole loss (Ax. 11.) $20000, the same as above. 

Note, — We may also find what per cent, the loss is ; then nultiply eadi 
contributory interest by the per cent. Thus, since $120000 lose $40000, $1 wffl 
lotBO -nn^Vo-u of $20000; and 20000-f-$]20000=.16|; that is, the loss is 16} 
per cent Now $30000Xl6f =$5000, A's share of the loss. The loss of dM 
others may be found in a similar manner. 



Arts. 528-582.] currencibb. 345 

EXCI/ANGE OP CURRENCIES. 

528* The term currency, signifies money, or the cinmlating 
medium of trade. 

529* The intrinsic value of the coins of different nations, de« 

pends upon their weight and the purity of the metal of which they 

are made. (Art. 246. Obs.) 

Obs. For the present standard weight and purity of the coins of the United 
States, see Arts. 245, 246. For that of British coin, see Art. 248. Obs. 

530* The relative value of foreign coins is determined by the 
laws of the country and commercial usage. 

Ob8 . The kgal value of a pound sterling in this country has been different 
at difTerent times. By act of Congress, 1799, it was fixed at $4.44f . In 1832 
itft value was raised by the same authority to $4.80; and in 1842, to $4.84. 

531* The process of changing money from the denominations 
of one country to its equivalent value in the denominations of an- 
other country, is called Exchange of Currencies, 

Case I. — Reduction of Sterling to Federal Money, 

Ex. 1. Change £60 sterling to Federal money. 

Solution. — Since £l is worth $4.84, £60 are worth 60 times as 
much, and $4.84 X60=$290.40. Ans, 
2. Change £8, Ts. 6d. to Federal money. 

Ope^^ation, We first reduce the 7s. 6d. to the decimal 

$4.84 of a pound ; (Art. 346 ;) then multiply $4.84, 

8.375 and £8.375 together, and point off the prod- 

$40,535 Ans. uct as in multiplication of decimals. Hence, 

532» To reduce Sterling to Federal Money. 

Multiply the legal value of one pounds $4.84, hy the given num^ 
her of pounds, point off the product as in multiplication of ded" 
nials, and it will he the answer required. (Art. 324.) 

' If the example contains shillings, pence, and farthinc s, they must 
he'reduced to the decimal of a pound. 

diTKRT. — .528. What is meant by currency ? 589. On what does the it trinsic TaLue of 
the coins of different countries depend 1 530. How is the relative valne of foreign coioi 
determined 1 Obs. What is the value of n^ pound sterling? 531. What is ine-int by «i 
change of currencies 1 532. How is Sterling money rt-daced to Federal 1 
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Obs. 1. The reaso^i of this rule is obvious from the piPUidple that £5 an 
worth 5 times as much as £1, &c. 

2. The rule usually given for reducing Sterling to Feileral Money, is to re- 
duce the shillings, pence, and farthings to the decimal of a pound, and placing 
it on the right of the given pounds, divide the whole sum by -f^. This rule is 
based on the law of 1799, which fixed the value of a pound at S4.44^, and 
that cf a dollar at 4s. 6d. But $4.44^ is 9 per cent, of itself, or 40 cents less 
than $4.84, which is the present legal value of a pound ; consequently, the 
result or answer obtained by it, must be 9 per cent, too sttuiU, A dollar is now 
equal to 49.6d. very nearly, instead of 54d. as formerly. 

533* From the preceding rule it is plain that Guineas, Branca 
Doubloons, and all foreign coins, may be reduced to Federal money 
by multiplying the legal value of one by the given number. 

Change the following sums of Sterling to Federal money : 

3. £850, 10s. 8. £1000, 4s. 6d. 13. £50173, 12s. 6^. 

4. £175, 15s. 9. £1600, 8s. 7id. 14. £53262, 13s. Bid. 
6. £85, 13s. 6d. 10. £12631, 10s. 4id. 15. £76387, 15s. 7|d. 

6. £200, 7s. 6d. 11. £43116, 98. lOd. 16. £58762, 18s. 9id. 

7. £421, 16s. 4d. 12. £68318, lOs. 3id. 17. £1000000. 

Case II. — Reduction of Federal to Sterling Morvey, 

18. Change $40,535 to sterling money. 

Solution. — Since |4.84 are worth £l, $40,535 are worth as 
many pounds as $4.84 are contained times in $40,535; and 
$40.535H-$4.84=8.375 ; that is £8.375. Now reducing the de- 
cimal .375 to shillings and pence, (Art. 348,) we have £8, 7s. 6d. 
for the answer. Hence, 

534* To reduce Federal to Sterling money. 

Divide the given sum hy $4.84, (tJie value of £l,) and point off 
the quotient as in division of decimals. The figures on the left 
hand of the decimal point will he pounds ; those on the right, deci^ 
mals of a pound, which must he reduced to shillings, pence, and 
farthings. (Art. 348.) 

Obs. Federal money may be reduced to Guineas, Francs, or any foreign 
coin, by dividing the given mm by the value ofoTie g^dTiea^ one franc, &c. 

QuKST —Oha. Ilowmay foreign coins be reduced to Federal money S34. How It Pe4 
•lal money reduced to Sterling ? 
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Change the following suUas of Federal to Sterling money : 

19. $396.88. 23. $2160.60. 27. $25265. 

20. 435.60. 24. 975.66. 28. 41470. 

21. 876.25. 25. 4275.10. 29. 50263. 

22. 1265.33. 26. 6300.75. 30. 100000. 

535* Previous to the adoption of Federal money in 17'56, 
accounts in the United States were kept in pounds, shillings, 
pence, and farthings. 

Obs. At the time Pc i*?al money was adopted, the colonial curreTicfy or bills 
of credit issued by the colonids, had more or less depreciated in value : that is, 
a colonial pound was worth less than a pound Sterling ; a colonial shilhng, 
than a shilling Sterling, &c. This depreciation being greater in some col- 
onies than in others, gave rise to the different valiies of th«> State currencies. 

In N. E. cur., Va., Ky., Tenn., la.. 111., Miss., Missou., 6s. or £-^=$l. 
In N. Y. cur., N. C, Ohio, and Mich., - - 8s. or £|=$1. 

In Penn. cur.. New Jer., Del., and Md., 7s. 6d. (7Js.) or £-|=Sl. 

In Greorgia cur., and South Carolina, 48. 8d. (4js.) or £-^=Sl. 

In Canada cur., and Nova Scotia, - - - 5s. or £-J-=$l, 

Ala., La., Ark., and Florida use Federal Money exclusively. 

Case III. — Reduction of Federal M<yney to State currencies, 

31. Reduce $63.25 to New England currency. 

Solution, — Since $1 contains 6s. N. E. cur., $63.25 contains 
63.2i> times as many; and 6s.X63.25=379.50s. Now 379-7-20 
=£18, 19s., and .5s.Xl2=6d. (Art. 348.) Am, £18. 19s. 6d. 

5 36* Hence, to reduce Federal money to State currencies. 

Multiply the given sum by the number of shillings which, in the 
required currency, make $1, and the product mil be the anstoer in 
shillings, and decimals of a shilling. The shillings sJumld be rtf- 
duced to pounds, and the decimals to pence and farthings, (Art. 348.) 

32. Reduce $450 to New England currency. 

33. Reduce $567.5C to New York currency. 

34. Reduce $840.10 to Pennsylvania currency. 
85. Reduce $1500 to Canada currency. 

duBBT— 535. Previons to the adoption of Federal money, in what were accounts kqiCl 
How Is Federal money fed need tn the State currencies 1 
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Casil IV. — Iceduction of State currencies to Federal Money, 

36. Iteduce £23, 12s. 6d. N. E. currency, to Federal money. 

Solution.— £2S, 12s. 6d.= 472.68. (Art. 348.) Now since 6a. 
N. E. cur. make $1, 472.5s. will make as many dollars as 6s. is con- 
tained times in 472.6s.; and 472.6s. -r68.=78.76. Ans. |78.7d. 

537* Hence, to reduce State currencies to Federal money. 

Reduce the pounds to shillings, and the given pence and farthings 

to the decimal of a shilling ; then divide this sum hy the number of 

ihillings which, in the given currency, make %\, a/nd the quotient 

will he the answer in dollars and cents. 

Obs. One state currency may be reduced to another bj first reducing tl)« 
given currency to Federal money, then to the currency required. 

37. Reduce £160, 5s. N. E. currency, to Federal money. 

38. Reduce £245, 13s. 6d. N. Y. currency, to Federal money. 

39. Reduce £369, 15s, 7id. Penn. currency, to Federal money. 

40. Reduce £1800, Georgia currency, to Federal money. 

41. Reduce £5000, Canada currency, to Federal money. 

FOREIGN COINS AND MONEYS OF ACCOUNT. 

538* The denominations of money, in which the laws of a 
country require accounts to be kept, are called Moneys of account. 
They are generally represented by a coin of the same name; 
sometimes, however, they are merely nominal, like mills in Fede- 
ral money. (Art. 246.) 

539* Foreign Moneys of Account, with the par value of the 
unit established hy commercial usage, expressed in Federal Money.* 

Austria. — 60 kreutzer8=l florin ; 1 florin, (silver) is equal to $0,485 

Belgium. — 1(}0 cents=:i guilder or florin; I guilder, (silver) .40 

The coinage of Belgium in 1832, was made similar to that of France. 

Bencoolen. — 8 satellers=l soocoo; 4soocoos=l dollar or rial, - 1. 10 

BrazU.^lOOO rees=l milree=S.838. The silver coin, 1200 rees 994 

Bremen.^b schwares^l grote; 72 grote8=l rix dollar, (silver) .787 

Brittsk India. — 19 pice=l anna; 16 annas=l Co. rupee, (silver) .445 

The current (silver) rupee of Bengal, Bombay and Madras, is worth .444 



QvBST.— ^537. How are the several State currencies redaced to Federal Money t 
* M'Calloch's Cominercial Dictionary ; Kelly's Universal Cambist. 
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Buerios Ayres. — 8 rialg=:l dollar currency, (fluctuEtbg) - - $0.93 

Canton. — 10 cash^l candarine; 10can.=l mace; I0mace=l tael 1.48 

The cash, which is made of copper and lead, is said to be the only 
money coined in China. 
Cape of Good Hope. — 68tivers=l schilling; 8schilling8=l rix dollar .313 
Ceylon. — 4 pice=:l fanam; 12 fanams=l rix dollar - - .40 

Cuha. — 8 rials plate =1 dollar; 1 dollar - - - - i.OO 

Colombia.* — 8 rials=l dollar; 1 dollar, (variable) mean value - 1.00 
CAUi.—S rials=l dollar; 1 dollar, (silver) - - - 1.00 

Den/mark. — 12 pfeningsr=] skilling , 16 skillings=l marc ; 6 marcs= 

1 rigsbank or rix dollar, (silver) - - - - - .52 ' 

Egypt. — 3 a8per8=l para ; 40 paras=l piastre, (silver) - - .048 

France atid Great Britain. — See Tables. (Arts. 247, 272.) 
Greece. — 100 lepta=l drachme ; 1 drachma, (silver) - - .166 

Holland. — 100 cents=l florin or guilder ; 1 florin, (silver) - .40 

Hamburg. — 12 pfenings=l schilling or sol; 16 schillings=l marc 

Lubs; .3 marcs =1 rix dollar. The current marc, (silver) =$.28; 

marc banco -------.35 

The term Lubs, signifies money of Lubec. The marc cwrrency 
is the common coin ; the marc batico is based upon certificates 
of deposdt of bullion and jewelry in the bank of Heimburg. 

Invoices and accounts are sometimes made out in pounds^ schillings, 
and pence^ Flemish, whose subdivisions are like sterling money ; 
the pound Flemish =:7i^ marcs banco. 
Japan. — 10 candarines=:l mace; 10 mace=l tael - - .75 

Java. — 100 cents=l florin; 1 florin, as in Netherlands - - .40 

Also 5 doits=l stiver; 2 stivers =1 dubbel; 3 dub.=l schilling; 

4 schilling8=l florin - - - - - - .40 

MaJUu. — ^20 granit=:l taro; 12 tari=l scudo; 2^^ scudi=:l pezza 1.00 

Mauritius. — In public accounts 100 cents =1 dollar - - .968 

In mercantile accounts 20 sols=l livre; 10 livres=l dollar. 
ManUla.-^Zi maravedis=l rial; 8 rial8=l dollar, (Spanish) - 1.00 

Milan, — 12 denari=l soldo; 20 soldi =1 lirat - - - .20 

Mexico. — 8 rials=l dollar; 1 dollar ». - -' - - 1.00 

Montevideo. — 100 centesimos=l rial; 8 rials =1 dollar - - .833 

Naples. — 10 grani=l carlino; 10 carlini=l ducat, (silver) - .80 

Netkerlaiids. — Accounts are kept throughout the kingdom in florins or 

gmlders, and cents, as adopted in 1815. See Holland. 
New So^dk Wales. — Accounts are kept in sterling money. 
Norway. j^ — 120 skillings=l rix dollar specie, (silver) - - 1.06 

Pa/pal St-aies. — 10 bajocchi=l paolo; 10 paoli=l scudc or crown 1.00 

Peru. — 8 rials=l dollar, (silver) - - - - - I.OO 

* Venezuela, New Grenada, and Ecuador. 

\ Giani Is the plural of grano, tarl of taro, scudi of scudr lirt of lira, peue of pe: 

i Norway has no national gold vAu 
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$1.19 

.69 

.78 

.186 

1.06 

2.40 

.10 

LOa 



33| 

.90 
.05 
.186 



.09r 



Portugal. — 400 ree8=l cruzado ; 1000 ree8=l mUree or crown 
Prussia.— \^ pfening8=l grosch, (silver) 30 gT08chen=l thaler or dal. 
Russia* — 1 00 copeck8=l rouble, (silver) - - - - 

Sardinia.— IQO cente8imi=l lira; 1 lira=l franc, French 
Sweden.— Vi rundstyck8=:l skilling; 48 skillings=l rix doL, specie 
Sicily.— 20 grani=l taro; 30 tari=l oncia, (gold) 
Spain. — 2 maravedi8=l quinto; 16 quinto8=l rial of dJ plate - 
20 rials vellon=l Spanish dollar _ - - - 

The rial of old plate is not a coin, but it is the denomination in 
which invoices and exchanges are generally computed. 
St. Domingo. — 100 centime8=l dollar; I dollar - - - 

Tuscany. — 12 denari di pezza=l soldo di pezza; 2 soldi di pezza=l 
pezza of 8 rials; 1 pezza, (silver) . - - - 

Turkey.— 3 asper8=l para; 40 para8=^l piastre, (fluctuating) 
r«Mce.-— 100 cente8imi=l lira; 1 lira=l franc, French 
Formerly accounts were kept in ducats, lire, &c. 12 denari=l 
soldo; 20 soldi=l lira piccola; 6J lire piccole=l ducat current; 
8 lire pic.=l ducat efiective. The value of the lira piccola is 
West Indies, British. — Accounts are kept in pounds, shillings, pence 
and fartUngs, of the same relative value as_ in England. The 
value of the pound varies very much in the different islands, and 
is in all cases less than the pound sterling. 

% 
5 40« The following coins and moneys of account have been 

made current in the United States, by act of Congress, at the rates 

annexed, f 

Pound sterling of Gt. Britain, $4.84 

Pound of Canada, Nova Scotia, 

Do. New Brunswick and New- 
foundland, 

Franc of France and Belgium, 

Livre Toumois of France, 

Florin of Netherlands, ' 

Do. Southern States Grermany, 

Guilder of Netherlands, 

Real Vellon of Spain, 

Do. Plate of Spain, 

Milree of Portugal, 

Do. Azores, 

Marc Banco of Hamburg, 

Thaler or Rix Dollar, Prussia, 
and North. States Germany, 



1.84 


Rix Dollar of Bremen, 


. ^.781 




Specie Dollar of Denmark, 1.05 




Do. Sweden and Norway, 1.06 


4.00 


Rouble, silver, of Russia, . .75 


.186 


Florin of Austria, 


.485 


.185 


Tiira of Lombardo, Venetian 


.40 


kingdom, 


. .16 


.40 


Lira of Tuscany, 


. .16 


.40 


Do. of Sardinia, 


. .186 


.05 


Ducat of Naples, 


. .80 


.10 


Ounce of Sicily, 


. 2.40 


.12 


Leghorn Livres, 


r .16 


.83* 


Tael of China, 


. 1.48 


.35 


Rupee, Company, 


. .445 




Do. of British India, 


.445 


.69 


Pagoda of India, 


. 1.84 



* Previous to 1840, accounts were kept in paper roubles, 3^ of which made a wXtwm 
roable. t Laws of United States. 
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541* Foreign gold and silver coins, at the rates established hp 
the Custom Houses and commercial usage* 



Guinea, English, 


(gold) 


$5.00 


Leghorn Dollar, 


w 


$0.90 


Crown, " 


(silver) 


1.12 


Scuda of Malta, 


(5.) 


.40 


Shilling piece, " 


(5.) 


.23 


Doubloon, Mexico, 


(^.) 


15.60 


Bank token, " 


(.s.) 


.25 


Livre of Neufchatel, 


(^0 


.26i 


Florin of Basle, 


(5.) 


.41 


Htdf Joe, Portugal, 


(g) 


8.53 


Moidore, Brazil, 


(^•) 


4.80 


Florin, Prussia, 


(S.) 


.221 


Livre of Catalonia. 


(5.) 


.53i 


Imperial, Russia, 


C^O 


7.83 


Florence Livre, 


(^•) 


.15 


Rix Dollar, Rhenish, 


(5.) 


.60i 


Louis d'or, French, 


(g-) 


4.56 


Rix Dollar of Saxony, 


(5.) 


.69 


Crown, " 


(5.) 


1.06 


Pistole, Spanish, 


t-o 


3.97 


40 Francs, " 


feO 


7.66 


Rial 


(5.) 


.12^ 


5 Francs, " 


(5.) 


.93 


Cross Pistareen, 


(5) 


.16 


Geneva Livre, 


(^0 


.21 


Other Pistareens, 


(.-.) 


.18 


10 Thalers, German 


fe.) 


7.80 


Swiss Livre, 


(5.) 


.27 


10 Pauls, Italy, 


(5.) 


.97 


Crown of Tuscany, 


(..) 


1.05 


Jamaica Pound, nomiTudj 


'3.00 


Turkish Piastre, 


(5.) 


.05 



Note. — The true method of estimating the value of foreign coins, is by their 
weight and purity. 

^EXCHANGE. 

542* Exchange, in commerce, signifies the receiving or pay- 
ing of money in one place, for an equal sum in another, hy draft 
or hill of Exclmnge, 

Obs. 1. A Bill of Exchange is a written order, addressed to a person, di- 
recting him to pay at a specified time, a certain sum of money to another per- 
son, or to his order. 

2. The person who signs the bill is called the drawer or maker ; the person 
in whose favor it is drawn, the buyer or remitter; the person on whom it is 
drawn, the drawee, and after he has aqpepted it, the accepter ; the person to 
whom the money is directed to be paid, the payee ; and the person who has 
legal possession of it, the holder. 

3. On the reception of a bill of exchange, it should be immediately pre- 
sented to the drawee for his acceptance. 

543* The acceptance of a bill or draft is a promise to pay it 
at maturity or the specified time. The common method of accept- 

duEST. — 542. What is meant by exchange ? Obs. What is a bill of exchange 1 Wh3 
Is the dmwer of a bill 1 The drawee 1 The payee ? The holder ? 543. What is inean^ 
by the acceptance of a bill ? What is the common method of accepting a bill ? 

* See Manual of Gold and Silver Coins by Eckfeldt & Du Bois ' Ogden on the Tariff of 
1846 ; Taylor's Gold and Silver Coin Examiner 
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ing a bill, is for the drawee to write his nwn^ under the word 
(icsepted, across the bill, either on Us face or back. The drawee 
is not responsible for its payment, until he has accepted it. 

Obs. 1. if the payee wishes to sefl or transfer a bill of exchange, it m neces- 
sary for Iiim to endorse it, or write his name on the back of it. 

"2. If the endorser directs the bill to be paid to a particular person, it is 
called a special endorsemetU^ and the person named, is called the endorsee. 
If tho endorser simply writes his name upon the back of the bill, the endors&- 
luut is said to be blank. When the endorsement is blanks or when a bill is 
Jrawn payable to the bearer^ it may be transferred from one to another at 
pleasure, and the drawee is bouiid to pay it to the holder at maturity. If the 
drawee or accepter of a bill fail to pay it, the endorsers are responsible for it. 

544* When acceptance or 'payment of a bill is refused, the 
holder should duly notify the endorsers and drawer of the fact 
by a legal protest, otherwise they will not be responsible for its 
payment. 

Obs. 1. A protest is a formal declaration in writing, made by a civil officer 
termed a notary public^ at the request of the holder of a bill, for its non-accept' 
ance^ or v^m-payment. 

2. When a bill is returned protested for non-acceptance, the drawer must 
pay it immediately, though the specified time has not arrived, otherwise he is 
liable to prosecution. 

3. The time specified for the payment of a bill is a matter of agreement be- 
tween the parties at the time it is negotiated.' Some arc payable at sight , 
others in a certain fvumber of days or months after sight, or after date. When 
payable after sight or date, the day on which they are presented is not reck- 
oned. When the time is expressed in months, they are always understood to 
mean calendar months. Hence, if a bill payable in one month is dated the 
25th of January, it will be due on the 25th of February. And if it is dated 

he 28th, 29th, 30th, or 31st of January, it will be due on the last day of Feb- 
ruary. It is customary to allow three days groAX on bills «f exchange. 

545* Bills of exchange are usually divided into inland and 

foreign hills. When the drawer and drawee both reside in the 

same country, they are termed inland bills or drafts ; when they 

reside in different countries, foreign hills. 

Obs. In negotiating foreign bills, it is customary to draw th ec of the sam* 
Me and amount^ which are called the FHrst, Second and Third of Exchange; 
and collectively, & Set of Exchange. These are sent by different shipc oi 

Q,ussT. — 544. When the acceptance or payment or a bill is refused, what should be 
d^nel 0A«. What is a protest ? 545. How are bills of exchange divided 7 Oi» WhaiM 
meant by a set of exchange ? 

i 
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conveyances, and when the Jirsl that arrives, is accepted or paid, the ottuers 
become void. The object of this arrangement is to avoid delays, which might 
arise from accidents, miscarriage, &«. 

FORM OF A FOREIGN BILL OF EXCHANGB. 



Exchange £1000. Boston, Oct. 3d, 1847. 

At ninety days sight of this first of Exchange, (the second and third of 
the same date and tenor unpaid,) pay George Lewis, Esq., or order. One Thou- 
sand Pounds sterling, with or without farther advice. 

John W. Adams. 

To Messrs. Rothschild & Co. 

Broken^ London, 

FORM OF AN INLAND BILL OR DRAFT. 



S2500 . New York, Sept. 27th, 1847 

Thirty days after sight, pay to the order of Messrs. Newman &» Co., 

Twenty-five Hundred Dollars, value received, and charge the same to 

Mact & Woodbury. 
To Messrs. D. Baker & Co, 

Merchants^ New Orleans. 

546* The term i>a^ of exchange^ denotes the standard by 
which the comparative worth of the money of different countries 
is estimated, it is either intrinsic or commercial. 

The intrinsic par is the real value of the money of different 
countries, determined by the weight and purity of their coin. 

The co7nmercial par is a nominal value, fixed by law or commer- 
cial usage, by which the worth of the money of different countries 
is estimated. 

Obs. 1. The intrinsic par remains the same, so long as the standard amis 
of each country are of the same metals^ and of the same weight and purity; 
but in case the standard coins are of different metals, the intrinsic par must 
vary, as the comparative values of the metals vary. 

2. The commercial par is conventional, and may at any time be changed 
by law or custom. 

547« By the term course of exchange is meant the current 
price which is paid in one place for bills of a given amount drawn 
on another place. 

Obs. 1. The course of exchange b seldom stationary or at par. It variei 

QcisT.— 546. What Is meant by par of exchange 1 [nlr!jxile par 1 CoicmeK lal par 1 
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according to the circumstances of trade. When the bedance of trade is against 
a country, that is when the exports are less than the imports, bills on the 
foreign country will be above pai', for the reason that there will be a greater 
demand for them to pay the balance due abroad. On the other hand, when 
the balance of trade is in favor of a country, foreign bills will be below par^ 
for the reason that fewer will be required. 

2. It should be remarked that the course of exchange can never exceed 
very much the iiUrins-ic yar vcdwe ; for it is plain that coin or biUlioH instead of 
bills will be remitted, whenever the course of exchange is such that the ex 
|M:nse of insuring and transporting it from the debtor to the creditor country 
U less than the premium for bills, and the exchange will soon sink to par. 

548* Hates of exchange on Great Britain are commonly reck- 
oned at a certain per cent., on the old commercial par, instead of 
the n>ew par, 

Obs. I. According to ih^old par^ the value of a pound sterling is $4.44^ 
as fixed by act of Congress, in 1799. According to the ivew par it is $4.&l. 
The intrinsic value of a j£ ster.,or sovereign, according to assays at the U. S. 
"Hint, is $4,861. The iiew par is the value fixed by the government in 1842. 
tnd is used in calculating diUies^ when the invoice is in sterling money. 

2. The old par is nine per cent, less than the new par or legal value ; conse- 
quently the rate of exchange must reach the nominal premium of 9 per cent 
before it is at par according to the n£w standard. 

Table of Exchange sliovnng the value of £l Sterling from 1 to 
to 1 2^ joer cent, premium on the old par of $4.44^. 



Old Par 


$4,444 


bi per ct. $4,689 


1 per ct. 


4.489 


6 " 4.711 


2 " 


4.533 


6i " 4.733 


3 " 


4.578 


7 " 4.756 


4 " 


4.622 


7i " 4.767 


4i" 


4.644 


7i " 4.778 


5 " 


4.667 


7t " 4.789 



8 per ct. $4,800 
8i " 4.811 
8i " 4.822 
8i " 4.833 

9 New Par 4.844 
9i per ct. 4.856 
H " 4.867 



,9f per ct. $4,878 

10 " 4.889 
lOi " 4.911 

11 " 4.933 
Hi " 4 956 

12 " 4.978 
12i " 5.000 



Note. — 1. When exchange is 10 per cent, advance or over, on the old par, 
it will cause a shipment of specie to England ; for the freight, interest and in- 
surance will not amount to so much as the premium. -When the premium is 
less than 9 per cent. English funds are, in reality, below their intrinsic par. 

2. The practice of quoting rates of exchange at the old par^ is calculated to 
lead persons unacquainted with the subject into serious niercanlile mistakes, 
and to degrade our national currency by making it appear to foreign nstiona 
to be so much below par. 
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m 

Ex. 1. A merchant negotiated a bill of exchange on London for 
£500, 10s., at 8 per cent, premium on the old par : how much 
did he pay for the bill ? 

Solution,— £500, 10s.=£500.6. (Art. 346.) 

Now $4.44iX500.5=$2224.4H at the old par value. 
Then $2224.44iX .08= 177.95^ the premium. 

The sum paid |2402.40~^w«. 

Or, the val. of £1 by table, $4.80X500.6=$2402.40. Ans. 

2. A merchant negotiated a bill on Liverpool for £1000, at 

1 per cent, discount from the new par : what did he pay for it ? 

3. What will a bill cost, on England, for £5265, 13s. 6d., at 
8i per cent, advance on the old par ? 

4. How much is a bill worth on France for 1500 francs, at 

2 per cent, above par, which is $.186 per franc? 

5. What will a bill cost on Paris for 56245 francs, exchange 
being 5 francs and 54 centimes to the dollar ? 

6. What cost a bill of exchange on Hamburg for 2000 marcs 
banco, at 1 per cent, above par, which is 35 cts. per marc ? 

7. What cost a bill of exchange on St. Petersburg for 2560 
roubles, at 2 per cent, discount, the par being 75 cts. per rouble ? 

8. What cost an inland bill of exchange at Boston, on New 
Orleans, for $15265.B5, at 1 per cent, advance ? 

9. What cost a draft at Albany, on Mobile, for $20260, at 
2 per cent, premium ? 

10. What cost a draft at St. Louis, on New York, for $35678, 
at 2-J- per cent, premium ? 

ARBITRATION OP EXCHANGE. 

549* Arbitration of Exchange is the method of finding the 
txchange between two countries through the medium of that of 
other countries. 

Obs 1. When there is but one intervening country, the operation is terme 
nmple arbitraiion^ when more than one, it is termed covijxntnd arbilr a/ion. 

2. Problems in Arbitration of exchange are usually solved by conjoitied pro- 
portion. (Art. 511.) Care must be taken to reduce all the quantities which 
Are of the same kind, to the same denomination. 
T.ll. ig 
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Ex. 1. If the exchange of New York on London is 8 per cent, 
advance on old par, or $4.80 for £l sterling, and that of Amster- 
dam on London is 12 florins for £l, what is the arbitrated ex- 
change of New York on Amsterdam ; that is, how many florins 
are equal to $1 U. S. ? Am, $1 =2-J- florins. 

2. A merchant in Baltimore wishes to remit 1200 marcs banco 
to Hamburg, and the exchange of Baltimore on Hamburg is 35 
cents for 1 marc. He finds the exchange of Baltimore on Paris 
fe 18 cents for 1 franc ; that of Paris on London, is 25 francs for 
JCI sterling; that of London on Lisbon, is 180 pence for 8 mil- 
rees ; that of Lisbon on Hamburg, is 5 milrees for 18 marcs banca 
How much will he gain by the circuitous exchange ? 

Ans. Direct Ex. $420 ; circuitous Ex. $8*75 : Gain $45. 

3. A man in England owes a man in Portugal £420 ; the di- 
rect exchange from London to Lisbon is TOd. for 1 milree ; but 
the exchange between London and Amsterdam is 48 florins for 
£l sterling; between Amsterdam and Paris it is 16 florins for 
3 francs ; and between Paris and Lisbon it is 6 francs for 2 mil- 
rees. Is it better for the man in. Portugal to have a direct remit- 
tance from London to Lisbon, or a circuitous one through Amster^ 
dam and Paris ? 

ALLIGATION. 

550* Alligation is the method of finding the value of a com- 
pound or mixture of articles of diflferent values, or of forming a 
compound which shall have a given value. (Art. 467.) 

Obs. 1. The term aUigeUion is derived from the Latin aUigo, which signifies 

to bind or lie tc^ether. It had its origin in the manner of connecting the num- 
oers together by a curve line in the solution of a certain class of examples. 
2. Alligation is usually divided into Medial and Alternate. (Art 46Y. Oba) 
Note, — ^For a new metliod of Alligation Alternate, see Key, p. 72. 

MBDIAL ALLIGATION. 

551* Medial Alligation is the process of finding the mean 

price of a mixture of two or more ingredients or articles of dif* 

ferent values, 

Note, — The term medial is derived from the Latin rnetlitis^ signifying a i 
or average. 
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552* To find the mean value of a mixture, when the quantity 
and the price of each of the ingredients are given. 

Divide the whole cost ^f the ingredients hy the whole quantity 
mixed, and tJie quotient vnll he the mean price of the mixture. 

Proof. — Multiply the whole mixture hy the mean price, and if 
the product is equal to the whole cost, the work is right, 

Ex. 1. A grocer mixed 10 lbs. of tea worth 5s. a pound, with 
18 lbs. worth 3s. a pound, and 20 lbs. worth 2s. a pound: what 
IS the mixture worth per pound ? 

Soluticm. — 10 lbs. at 5s.=50s. 

18 lbs. at 3s. = 54s. 
20 Ib^. at 2s. = 40s. 

Whole quantity 48 lbs. and 144s. whole cost of mixture. 
Now 144s. -7- 48 =3. Ans, 3s. a pound. 

2. A drover bought 870 lambs at 75 cts. apiece, and 290 sheep 
at $1.25 apiece : what is the mean price of the lot per head? 

3. A grocer mixed 12 gals, of wine at 4s. lOd. per gal., with 
21 gals, at OS. 3d., and 29^ gals, at 5s. 8d. : what is a gallon of 
the mixture worth ? 

ALTERNATE \LLIGAIION. 

553* Alternate Alligation is the process of finding what quan- 
tity of any number of ingredients, whose prices are given, will 
form a mixture of a given mean price. 

Note— The term aUeniat^ is derived from the Latin alfeinatus, signifying 
b]f tnrvs, and in its present application, refers to th^ connection of the prices 
which are less than the jnean pricey with those which are greater. Alternate 
alligation embraces three varieties of examples. 

CASE I. 

554* To find the quantity of each ingredient, when its price 
and that of the required mixture are given. 

I . Write tlie prices of the ingredients under each other, heginning 
with the least ; th^n connect^ with a curve line, each price which is less 
than that of the mixture with one or more of those that are greater ; 
and each greater price 'tvith one or inore af those that are less. 



858 



ALLIGATION. 



[Sect. XVL 



11. Write the differervce "between the price of the mixture and that 
of' each of the ingredients opposite the price with which they are 
connected. If only one difference stands joLgainst any price, it will 
denote the quantity to he taken of that price ; hut if there are more 
than one, their sum will he the quantity. 

Obs. It ifl immaterial in what manner we select the pairs of iDgredients, 
provided the price of one of the ingredients is less and the other greater than 
tbe mean price of the mixture required. 

Proof. — Find the value of all the ingredients at thdr given 
prices ; if this is equal to the value of the whole mixture at the 
given price, the work is right. 

4. A man mixed four kinds of oil, worth 8s., 9s., lis., and 12s. 
per gal. ; tbe mixture was worth 10s. per gal. : required, the 
quantity of each. 



10^ 




10^ 




10^ 




:3g. 

:2g. 
:2g. 

3g. 



Obs. 1 . It is manifest that other answers may be obtained by connecting 
the prices in a different manner. 

2. It is also manifest, if we multiply or divide the answers already obtained 
6y any number, the results will fulfil the conditions of the question ; conse- 
quently the number of answers is unlimited. 

5. A goldsmith has gold of 18, 20, 22, and 24 carats fine : how 
much may be taken of each to form a mixture 21 carats fine? 

CASE TI. 

555* When the quantity of one of the ingredients and the 
mean price of the mixture are given. 

Fit id the difference between the price of each ingredient and the 
mean price of the required mixture, as before ; then by proportion. 

As the difference of that ingredient whose quantity is given, is to 
eoAih particular difference^ so is the quantity given to the quantity 
required of each ingredient. 
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6. How many pounds of sugar at 10, and 15 cents a pound, 
must be mixed with 20 lbs. at 9 cents, so that the mixture may 
be worth 12 cents a pound? 

Solution. — Connecting the prices as directed, the differences 
between them and the mean, are 3 cts., 3 cts. and 5 cts. 

Then 3 cts. : 3 cts. : : 20 lbs. : to the lbs. at 9 cts. 
Also 3 cts. : 6 cts. : : 20 lbs. : " " 10 cts. 

An8, 20 lbs. at 9 cts., and 33-|^ lbs. at 10 cts. 

7. How much gold of 16, 18, and 22 carats fine must be mixed 
with 10 oz. 24 carats fine, that the mixture maybe 20 carats fine ? 

8. How much wool at 20, 30, and 24 cts. a pound must be mixed 
with 95 lbs. at 50 cts. to form a mixture worth 40 cts. a pound ? 

CASE III. 

556* When the quantity to be mixed and the mean price of 
the required mixture are given. 

Jf^ind ike difference between the price of each ingredient and the 
mean price of the required mixture, as before ; then by proportion, 

As the sum of the differences is to ea^h particular difference, so 
is the whole quantity to be mixed, to the quantity required of each 
ingredient. 

9. A grocer has raisins worth 8, 10, and 16 cents a pound : 
how many of each kind may be taken to form a mixture of 112 
lbs. worth 12 cents a pound? 

Solution, — ^The sum of the differences t)etween the prices of 

the ingredients, and the mean price, 6 cts. +4 cts. +4 cts.=14 cts. 

Then 14 cts. : 6 cts. : : 112 lbs. : to the lbs. at 16 cts. 

And 14 cts. : 4 cts. : : 112 lbs. : to the lbs. at 8 and 10 cts. 

Ans, 48 lbs. at 16 cts., 32 lbs. at 10 cts., and 32 lbs. At 8 ctai 

10. How much wine at 15, 17, 18, and 22 shillings per gallon, 
may be mixed to form a mixture of 320 gals, worth 20 shillings 
per gallon ? 

11. How much water must be mixed with wine worth 9s. per 
gal. to fill a pipe, so that the mixture may be worth 7s. per g^. ? 
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INVOLUTION. 



Arf. 557« When any number or quantity is multiplied into 
iUelf, the product is called a power. Thus, 6X6=26; 3X3X3=- 
27; 2X2X2X2=16; the products 25, 27, and 16 are powers. 

The origiiud number, that is, the number which being multi* 
plied into itself, produces a power, is called the root of all the 
powers of that number, because they are derived from it. 

558* Powers are divided into different orders ; as the firsts 
second, third, fourth, fifth power, &c. They take their name irora 
the number of times the given number .is used as a factor, in pro- 
ducing the given power. 

Obs. 1. The^r5^ power of a number is said to be the number itaelt Strictly 
speaking, it is not a power ^ but a root. (Art. 557.) 



2. The second power of a number is also called 
the square; (Art. 257. Obs. I ;) for, if the side of a 
iquare is 3 yards, then the product of 3x3=9 yards, . 
will be the area of the given square, (Art. 2S5.)'§ 
But 3X3=9 is also the second power of 3 ; hence, it ^ 
is called the square, co 

3. The diagonal of a square is a line connecting 
Iwo of its opposite comers. 



3. The iJiird power of a number is also called 
the cube; (Art. 258. Obs. 1 ;) for, if the side of a 
cube M 3 feet, then the product of 3X3X3=27 
feet, will be the solidity of the given cube. (Art. 
286.) But 3X3X3=27 u also the third power 
of 3; hence it is called the cfube. Leg. VII 11. Sch. 

4. The fovjrth power of a number is called the 
biquadrate. 



3 yards. 



3X3=9 yards. 
3 feet 







3X3X3=27 feel. 



ftuBST.— 557. What is a power 1 558. How are powers divided ? From what do they 
take their name ? Oba. What is said to be the first power ? What is the second 
caUedl Tbethirdi Thefoorthl 
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559* Powers are denoted by a small figure placed above the 
given number at the right hand. 

This figure is called the index or exponent. It shows how many 
times the given number is employed as a factor to produce the 
required power. Thus, 

The index of the first power is 1 ; but this is commonly omitted ; 
for, (2)»=2. 

The index of the second power is 2 ; 

The index of the third power is 3 ; 

The index of \h% fifth power is 5 ; &c. That is, 
2* =2, the first power of 2 ; 
2'=2 X 2, the square, or second power of 2 ; 
2*=2 X 2X2, the cube, or third power of 2 ; 
2*=2 X 2 X 2 X 2, the biquadrate, or fourth power of 2 ; 
2^=2X2X2X2X2, the fifth power of 2; 
2«=2 X 2 X 2 X 2 X 2 X 2, the sixth power of 2 ; <kc. 

Ex. 1. Express the square of 17, and the cube of 19. 

Arts. 17% 19 . 

Express the given powers of the following numbers : 

2. The square of 64. 7. The 2d power of 299. 

3. The cube of 43. 8. The 4th power of 785. 
i. The square of 87. 9. The 6th power of 228. 
6. The biquadrate of 91. 10. The 8th power of 693. 
6. The 3d power of 416. 11. The 32d power of 999. 

660* The process of finding a power of a given number hy 
multiplying it into itself is called Involution, 

561* Hence, to involve a number to any required power. 

Multiply the given number into itself till it is taken as a factor, 

as many tirms as there are units in the index of the power to which 

the number is to he raised. (Art. 658.) 

Obs. 1. The Ti/umber of mTdtiplications in raising a number to any given 
power, is ofie less than the index of the required power. Thus, 3s=3x3 ; the 
3 is taken twice as a factor, but there is but one multiplication. 

UUBST.— &59. How are powers denoted ? What is thts figure called 1 What doea il 
tbuw? What is the index of the first power 1 Of the second 1 The third 1' Flftbl 
What is involuUonI 561. Howls a number involved to any reqaired power 1 
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2. A Fradiian la raised to a power by multiplying it into itself. Thus, tlw 

squarcof|is-}xf=f. 

Mixed iMimAers should be reduced to improper fractions, or the cotnmoa 
fraction to a decimal. They may however be involved without reducing them. 
(Art. 220. Obs.) 

3. The process of raising a number to a high power, may often be amtracUd 
by multiplying together powers already found. The index of the power thus 
found, is equal to the swm of the indices of the powers multiplied tog^her. 
Thus, 2X2=4; and 4X4=2x2X2x2, or 2*. So 3«X33=3x3x3x3x3, 

I 3»; and 54X53=57. 

12. What is the square of 23 ? 

Gomnum Operation, Analytic Operation. 

23 23=2 tens or 20+3 units. 

23 23=2 tens or 20+3 units. 

69 60+9 

46 400+ 60 

629 J *5. And 400+120+9=629. A719. 

It will be seen from this operation that the square of 20+3 
contains the square of the first part, viz : 20X20=400, added to 
twice the product of the two parts, viz: 20X3+20X3=120, 
added to the square of the last part, viz : 3X 3=9. Hence, 

562* The square of the sum of two numbers is equal to the 
square of the first part, added to twice the product of the two 
parts, and the square of the la^t part. 

Obs. 1. The product of any two factors cannot have more figures than both 
factors, nor but one less th^in both. For example, take 9, the greatest num.- 
ber which can be expressed by one figure. (Art. 34.) And (9)*, or 9X9=81, 
has two figures, the same number which both factors have. 99 is the greatest 
number which can be expressed by two figures ; (Art. 34 ;) and (99)^, or 99X 
99=9801, has four figures, the same as both factors have. 

Again, I is the smallest number expressed by one figure, and (I)», or IXI 
=.1, has but one figure less than both factors. 10 is the smallest number 
which can be expressed by two figures; and (10)2, or 10x10=100, has one 
figure less than both factors. Hence, 

Q,vt»r.—Obg. How many multiplications are there in raising a number to a sivev 
power ? How is a fraction involved 1 A mixed nmnljer ? 563. What is the square ol 
the sum of two numbers equal to 1 Ob*. How many figures are there in the product of 
my two fiictors 1 Hoiv many figures will the square of a aomber contain 1 The cnba Y 
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2. A sqtiare cannot have more Jigures than double the number of the root 9f 
first power ^ nor but one less. 

3. A cube cannot have more figures than triple the number of the root or Jl'St 
prwerf nor but two less* 

4. All powers of 1 are the same, viz; 1 ; for, IXIXIXI, &c.=l. 

13. What is the square or second power of 123 ? 

14. The cube of 135 ? 23. The cube of .012 ? 

15. The square of 2880 ? 24. The square of .00126 ? 

16. The 4th power of 10 ? 25. The square of -f ? 

17. The 5th power of 5 ? 26. The cube of f ? 

18. The 7th power of 6 ? 27. The square of f}? 

19. The 6th power of 7 ? 28. The cube of i^A ? 

20. The 8th power of 4 ? 29. The square of 4i ? 

21. The 9th power of 9? - 30. The square of 71? 

22. The souare of 2.5 ? 31. The square of 38fi? 

EVOLUTION. 

663. If we resolve 25 into two equal factors, viz: 5 and 5, 
each of these equal factors is called a root of 25. So if we re- 
solve 27 into three equal factors, viz : 3, 3, and 3, each factor is 
called a root of 21 ; if we resolve 16 into four equal factors, viz: 
2, 2, 2, and 2, each factor is called a root of 16. And, universally, 
when a number is resolved into anj/ number of equal factors, each 
of those factors is said to be a root of that number. Hence, 

564* A root of a number is a factor, which, being multiplied 
into itself a certain number of times, will produce that number. 

Obs. Roots j as well as powers, are dividetJ* into different orders. Thus, 
when a number is resolved mto tioo eipial factors, each of these factors is 
called the seco7id or square root ; wlien resolved into three equal factors, each 
of these factors is called the third or cube root, &c. Hence, 

T^ie name of the root expresses the number of equal f ardors into which the given 
number is to be resolved. 



Roots. 
Squares. 


1 I 
' 1 


2| 
1 4 


3| 
9| 


4| 
16 1 


5* 

25 


6| 


71 


8| 


9 

81 1 
1^ 


10 1 

100 1 

1000 1 


121 
1:^31 ^ 


12 


36 1 


49 1 
343 [ 


64 1 
"513 1 


144 
1728 


Cubes. 


LI 


|8 , 


37 


64 ' 


125 1 


216 1 



























avKST.—Oba. What are all powers of 1 1 564. Whai is a root »f a number 1 Obi. What 
dooR the name of the root -express 1 

16* 
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565* The. process of resolving nmnbers into equal factors ts 
called Evolution, or the Extraction of Roots, 

Obs. 1. Evolution is the opposite of involution. (Art. 560.) One is finding 
a power of a number by multiplying it into itself; the other is finding a root by 
resolving a number into eg^ial factoi's. Powers and roots are therefore correUv' 
tive terms. If one number is a power of another, the latter is a root of the for- 
mer. Thus, 27 is the cube of 3 ; and 3 is the cube root of 27. 

2. The learner will be careful to observe, that 

In s^iblraction, a number is resolved into two parts; 

In division^ a number is resolved into two factors; 

In evolution J a number is resolved into eqtuU factors. 

566* Roots are expressed in two ways ; one by the radical 
sign [y/) placed before a number ; the other by & fractional index 

placed above the number on the right hand. Thus, \/4, or 4* 

3 4 1 

denotes the square or 2d root of 4 ; v'27, or 27' denotes the cube 

4 X 

or 3d root of 27 ; VI 6, or 16^ denotes the 4th root of 16. 

Obs. 1. The figure placed over the radical sign, denotes the rooty or the num- 
ber of equal factors into which the given number is to be resolved. The figure 
for the sqicare root is usually omitted, and simply the radical sign y/ is placed 
before the given number. Thus the square root of 25 is written ^25. 

2. When a root is expressed by si fractional index, the de^wminatar^ like the 
figure over the radical sign, denotes the root of the given number. Thus, 

(25)* denotes the square root of 25 ; (27)* denotes the cube root of 27. 

3. A fractional index whose numerator is greater than I, is sometimes used. 
In such cases the denominator denotes the rooi^ and the nnmcralor tlie power 

of the given number. Thus, 8' denotes the sq^iare of the c^ihe root of 8, or 
the cvJ)e root of the sqvM/re of 8, each of which is 4. 

4. The radical sign ^, is derived from the letter r, the initial of the Latin 
radlXy a root. 

3 JL 

1. Express the cube root of 74. Arts. v74, or 74'. 

2. The square root of 119. 6. The square root oi\, 

3. The 4th root of 231. 6. The cube root of f. 

4. The 9th root of 685. 7. The 4th root of K. 

8, Express the 3d power of tht 4th root of 6. Ans, 6*. 

9. Express the 2d power of the 3d root of 81. 

QuKST.— 565. What is evolution'? Obs. Of what is it the opposite? Into what ara 
nambers resolved in subtraction? In division? In evolution? 566. How many way* 
are root^ expressed ? What are they ? Oba. What does the figure over the radical sigM 
denote 1 What the denonoinator of the fractional index % 
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567* A number which can be resolved into egtuil factors, or 
whose root can be excuitly extracted, is called a perfect power , and 
its root is called a rational number. Thus, 16,^25, 27, <kc., are 
perfect powers, and their roots 4, 5, 3, are rational numbers. 

568* A number, which cannot be resolved into equal isycion, 
or whose root cannot be exa>ctly extracted, is called an imperfect 
poufer ; and its root is called a Surd, or irrational numher. Thus, 
16, 17, 46, <fec., are imperfect powers, and their roots 3.8+ ; 4.1 + ; 
6.74*9 ^c., are surds, for their roots cannot be exactly extracted. 

Obs. a number may be a perfect power of one degree and an imperfect 
power of another degree. Thus, 16 is a perfect power of the second degree, 
but an imperfect power of the third degree ; that is, it is a perfect square but 
not a perfect cvhe. Indeed numbers are seldom perfect powers of more than 
one degree. 16 is a perfect power of the 2d and 4th degrees; 64 b a perfect 
power of the 2d, 3d and 6th degrees. 

569* Every root, as well as power of 1, is 1. (Art. 562. Obs. 4.) 

Thus, (1)*, (1)*, (1)*, and s/l, l/l, l/l, &c., are all equal. 



PROPERTIES OF SQUARES AND CUBES. 

67 O* The properties of numbers in general, have already been 
given. The following pertain to square and cubic numbers. 

1. The product of any two or vwre square numbers, is a square i and the 

s 8 
product of any two or vwre cubic numbers, is a cube. Thus 2 X3 =36, the 

8 8 

square of 6; and 2 X3 =216, is the cube of 6. 

2. If a square number Is divided by a square, the quotierU will be a square. 
Thus, 144-1-9=16, which is the square of 4. 

3. If a square number is either Trmltiplied or divided by a number that is not 
a square, neither the product nor quoHerU will be a square. 

4. If you dovMe the number of times a number is taken as a &ctor, it will 
not produce dovMe the product^ but the square of it. Thus, 3x3=9, and 3x3 
X3X3=81, and not 18. 

5. The product of ^0 differemb prime numbers cannot be a square. 

6. The product of no two different numbers, which are prime to eack ciltrt 
will make a square, unless each of those numbers is a square. 

7. The square and cube of an even number are even ; and the square aob 
cube of an odd number are odd. (Art, 161. Prop. 6, 10.) Hence, 

QuBST.— M7. What is a perfect power 1 What is a rational number 1 56a An Imper 
feet power 1 A surd 1 Oto. An numbers ever perfect powers of one degree md tanpeift* 
powws of another degree 1 509. What are all roots and powen ofl t 



366 sauAREs and cubes. [Sect. XVll. 

8. TTie squ/ire or mbe root of an even number, is even ; and the square at 
cube rool of an odd nninber, is odd. 

9. Eveiy square number neceaaariiy ends with one of these figures, 1, 4, d, 
6 9 ; or with an even number of ciphers preceded by one of these figures. 

10. No number is a square that ends in 2, 3, 7, or 8. 

11. A cuhU number may end in any of the natural numbers, 1, 2, 3, 4, 5, 6 
7, 8, 9, or 0. 

12. All the powers of any number, ending in 5, will also end in 5; and if 
a number ends in 6, all its powers vrill end in 6. 

13. B?^ square numbor is divisible by 3, and also by 4, or becomes so 
when diminisked by unity. Thus, 4, 9, 16, 25, &c., are all divisible by 3, and 
by 4, or become so when diminished by 1. 

14. Eveiy sqaare number is divisible also b^ 5, or becomes so when increased 
or dimi*UskM by unity. Thus, 36 — 1, and 49-j I, are divisible by 5. 

15. Any evtn square number is divisible by 4. 

16. An odd square number, divided by 4, leaves a remainder of 1. 

17. Every odtl square number, decreased by unity, is divisible by 8. 

18. Every number is either a sqnare^ or is divisible into two, or Uiree^ or fovr 
squares. Thus 30 is equal to 25-H+l i 33=16-|-16-|-1 ; 63=49+ 9 | 1 1 1. 

19. The product of the sum and difference of two numbers, is equal to the 
difference of their squares. Thus, (5-f-3)X(5— 3).-16 ; also 5»— 3s=16. 

20. If two numbers are such, that their squares^ when added together, form 
a square, the product of these two numbers is divisible by 6. Thus, 3 and 4, 
the sum of whose squares, 9-|-16=25, is a square number, and their product 
12, is divisible by 6. Hence, 

21. To find two numbers, the sum of whose scjuares shall be a square number. 

Take any two numbers and multiply them together; tke double of their prod- 
uct will be 07i€ of the numbers sought, and the difference of their squares wilL be 
the other. Thus, take any two numbers, as 2 and 3 ; the double of their prod- 
uct is 12, and he difference of their squares is 5; now 122-|-52=169, the 
square of 13. 

22. When two numbers are such, that, the difference of their squares is a 
square number ; the sum 9Lnd difference of these numbers are themselves square 
numbers, or the double of square numbers. Thus, 8 and 10 give for the dif- 
ference of their squares 36 ; and 18, the sum of these numbers, is the double 
of 9, which is a square number, and 2, their difference, is the double of 1, which 
is also a square number. 

23. If two numbers, the difference of wbhh is 2, be multiplied together, their 
product increased by unity, will be the square of the i'iUermjediate number. 

24. The sum oi difference of two numbers, will measure the differemoe of 
heir squares. 

25. The sum of two numbers, differing by unity, is equal to the differenct 
of their squares. 

26. The sum of two numbers will measure the sum of their cubes; find tlis 
difference of two numbers will measure the difference of their cubes. 
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27. If a square measures a square, or a cube a cube, the root will also mea3» 
ure the root. 

28. If one number is priiwe to another, its square, cube, &c., will also ba 
prime to it. 

29. The difference between an irUegral cube and its root^ is always divifo 
ble by 6. 

30. If any series of numbers beginning from I, be in continued geometrical 
proportion, the 3d, 5th, 7th, &c., will be squares ; the 4th, 7th, 10th, &c., 
cubes ; and the 7th will be both a square and a cube. Thus, in the series, 
1, 2, 4, 8, 16, 32, 64, &c., the 3d, 5th, and 7th terms are squares; the 4th ani 
7th are cubes ; and the 7th is both a square and a cube. 



EXTRACTION OP THE SQUARE ROOT. 

5 7 1 • To extract the square root, is to resolve a given number 
into ttDO equal factors ; or, to find a rhumher which being multiplied 
into itself, will produce the given number, (Art. 664. Obs.) 

Ex. 1. What is the square root of 36 ? 

Solution. — ^Resolving the given number into two equal factors, 
we have 36=6X6. Ans, The square root of 36 is 6. 

2. What is the length of one side of a square field which con- 
tains 629 square rods ? ^ 

Operation, Since we may not see what the root of 529 

529(23 is at once, we will separate it into two periods 
4 by placing a point over the 9 and another over 

43)129 the 5. Now the greatest square of 5, the left 

129 hand period, is 4, the root of which is 2. Plac- 

ing the 2 on the right of the number, we sub- 
tract its square from the period 5, and to the right of the re- 
mainder bring down the next period. We then double the 2, the 
part of the root already found, and, placing it on the left of the 
dividend for a partial divisor, we' perceive it is contained in the 
dividend, omitting its right hand figure, 3 times. Placing the 3 
on the right of the root, also on the right of the partial divis«r, 
we multiply the divisor thus completed by 3, and subtract the 
product from the dividend. The answer is 23 rods. 

QuKBT.— 571. What is it to extract the sqaare root of a number) 
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^ot€. — Since the root is to contain 2 figures, the 2 stands in tens place, 
hence the first part of the root found is properly 20 ;. which being doubled, 
gives 40 for the divisor. For convenience we omit the cipher on the right ; 
and to compensate for this, we omit the right hand figure of the dividend. 
This is the same as dividing both the divisor and dividend by 10, and therelbrtt 
does not alter the quotient. (Art. 146.) 

572* Hence, we derive the following general 

RULE FOR EXTRACTING THE SQUARE ROOT. 

I. Separate tite given number into periods of two figures each, by 
placing a point over the units figures, then over every second fig- 
ure towards the left in whole numbers, and aoer every second figure 
towards the right in decimals, 

II. Find the greatest square number in the first or left hand 
period, and place its root on the right of the number for the first 
figure in the root. Subtract the square of this figure of the root 
from the period under consideration ; and to the right of the rS' 
mainder bring down the next period for a dividend, 

III. Double the root just found and place it on the left of the 
dividend for a partial divisor ; find how many times it is contained 
in the dividend, omitting its right hand figure ; place the quotient 
on the right of tlie root, also on the right of the partial divisor ; 
multiply the divisor thus completed by the figure last placed in the 
root ; subtract the product from the dividend, and to the remmnder 
bring dovm the next period for a new dividend, 

IV. Double the root already found for a new partial divisor, di^ 
vide, &c., as before, and thus continue the operation till the root of 
all the periods is extracted. 

If there is a remainder after all the periods are brought doum, 
the operation may be continued by annexing periods of ciphers. 

Proof. — Multiply the root into itself; and if the product i$ 
equal to the given number, the work is right. (Art. 664.) 

573 Demonstration. — Take any number as that in the last example ; thea 
separating if into parts, 529=500-|-29. Now the greatest square in 500 is 400, 

the root of which is 20, with a remainder of 100 ; consequently, the first part ol 

1 1 1 1 » ■ II.. II . 

QnBST.~673. What is the first step in extrac ig the square root 1 The second 1 ThMI 
ftarth 1 When there Is a remainder, how proceed ? How is the square root provsdl 



\ 

\ 
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the root must be 20, and the true remainder is 100-|-29, or 129. And since 
there are three figures in the given number, there must be two figures in the 
root; (Art. 562. Obs. 2;) but the square of the sum of two numbers, is equal 
to the square of the first part ad'?ed to twice the product of the two parts and 
the sq^uire of the last part ; it follows therefore that the remainder 1 29, must 
be tvice the product of 20 into the part of the root still to be found, together 
with the square of that part. (Art. 562.) Now dividing 129 by 40 the double 
of 20, the quotient is 3, which being added to 40 makes 43 ; finally, multiply- 
ing 43 by 3, the product is 129, which is manifestly twice the product of 20 
into 3, together with the square of 3. In the same manner the operation may 
be proved in every case. ( For illustration of this rule by geometrical figures, 
«ee Practical Arilftmetic, p. 318.) 

1. The feason for separating the given numbers into periods of two figures 
each, is that a sqtbare number can not have more figures than double the num- 
ber oi figures in the root, nor but 07ie less. It also shows /u)w 71141711/ figures the 
root will contain, and thus enables us to find part of it at a time. (Art. 562. 
Obs. 2.) 

2. The reason for doubling that part of the root already found for a divisor, 
is because the remainder is double the product of the first part of the root into 
the second part, together with the square of the second part. 

3. In dividing, the 7'ight, hand figure^oi the dividend is omiMed^ because the 
cipher on tiie right of the divisor being omitted, the quotient would be 10 
times Uto large for the next figure in the root. (Arts. 130, 146.) 

4. The last figure of the root is placed on the right of the divisor simply fm 
convenience in multiplying it into itself. 

Ons. 1. The product of the divisor completed into the figure last placed in 
the root, cannot exceed the dividcTid. Hence, in finding the figure to be placed 
In the root, some allowance must be made for carryi7ig, when the product of 
this figure into iiseU exceeds 9. 

2. If tlic right hand period of decimals is deficient, it must be completed by 
annexing a cipher to it. 

3. There will always be as many decimal figures in the root, as there are 
periods of decimals in the given number. ^ ^ 

5 7 4» The square root of a common fraction is found by 0- 
trading the root of the numerator and denominator. 

A mixed number snould be reduced to an improper fraction. 
When either the numerator or denominator of a common fraction 
is not a perfect square^ ithe fraction may be reduced to a decimal, 
and the ajj'proximate root be "found as above. 

Q0K8T*— 573. Dem. Why do we separate the given number into periods of two figures 
each? Why double the root thus found for a diytwirl Why omit the right hand figure 
of ihe dividend 1 Why place the last figure of the root on the right of the divisor ? Obs 
How many decimal figures will there l)e in the root? 574. How is the square root of a 
common fraction found '.' Of a mixed number 1 
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the square root of the following numbers : 


8. 2801. 


10. 27889 


17. 566.44. 


24. «. 


4. 5329. 


11. 961. 


18. 7.3441. 


25. i«. 


6. 784. 


12. 97. 


19. .81796. 




26. f. 


6. 87. 


13. 7. 


20. 1169.64. 


27. I7f. 


7. 4761. 


14. 190. 


21. 627264. 


28. 794i. 


8. 7056. 


15. 43681. 


22. 3.172181. 


29. 207it. 


9. 9801. 


16. 47089. 


23. 10342656. 


30. 34967 |V. 



31. What is the square root of 152399025 ? 

32. What IS the square root of 119550669121 ? 

33. What is the square root of 964.5192360241 ? 

575* When the root is to be extracted to many figures, tha 
operation may be contmcted in the following manner. 

I^irst find Imlf, or <me rrvore than half the number of figures re' 
quired in the root ; then having found the next true divisor, cut off 
its right hand figure, and divide the remainder by it ; place IhA 
quotient in the root, and continue the operation as in contraction of 
division of decimals, (Art. 333.) 

34. Required the square root of 365 to eleven figures in the 
root. Ans, 19.104973174. 

35. Required the square root of 2 to twelve figures. 

36. Required the square root of 3 to seventeen figures. 

APPLICATIONS OP THE SCIUARE ROOT. 

576* A triangle is a figure which has three sides and three 
angles. When one of the sides of a triangle is perpendicular to 
another side, the aHgle between theln is called a right-angle, 

C 

577* A right-angled triangle is a 
triangle which has a right-angle. 

The side opposite the right-angle is 
called the hypothenuse, and the other 
two sides, the base and perpendicular. 
The triangle ABC is right-angled at B, 
and the side AC is the hypothenuse. 
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578* The square described on the hypothenuse of a right- 
angled triangle, is equal to the siLm of the squares described on 
the other two sides. (Thomson's Legendre, B. IV. 11, Euc. I. 47.) 

The truth of this principle may he seen from, the foUafwing geometrical tWu<- 
iraiion. Thus^ 

Let the base AB of the right- 
angled triangle ABC be 4 feet, 

he perpendicular AC, be 3 feet ; 

hen will the squares described 

n the base AB, and the per- 
pendicular AC, contEun as many 
square feet as the square de- 
scribed on the hypothenuse BC. 
Now (4>4-(3)«=25 sq. ft. ; and 
the square described on BC also 
contcdns 25 sq. ft. Hence, the 
square described on the hypothe- 
nuse of any righiningled trian- 
gle, is equal to the sum of the 
squares described on the other two 
sides, 

Obs. Since the square of the hypothenuse BC, is 25, it foOows that the 
^25, or 5, must be the hypothenuse itself. Hence, 

579. When the base and perpendicular are given, to find the 
hypothenuse. 

Add the square of the hose to the square of the perpendicular^ 
and the square root of the sum will he the hypothenuse. 

Thus, in the right-angled triangle ABC, if the base is 4 and 
the perpendicular 3, then (4)" -f-(3)"=25, an9 ^/26=5, the hypo- 
thenuse. 

580« When the hypothenuse and base are given, to find the 
perpendicular. 

From the square of the hypothenuse subtract the square of the 
base, and the square root of the remainder will be the perpendicular, 

Q,vtBr.—S7Q. What is a triangle 1 What la a right-angle 1 577. What is a right 
angled triangle ? What is the side opfrasite the right-angle called 1 What are the other 
two sides called? 578. What is the square described on the hypothenuse vriial to>1 
579. When the base and perpendicular are given, how is the hypothenuse fbund ^ 
180. Whei the hypothenuse and base are given, how is the perpendicular found? 
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Thus, if the hypotheuuse is 5 and the base 4, then (5)* — (4)* 
=9, and ^9=3, the perpendicular. 

581* When the hypothenuse and the perpendicular are given, 
to find the hose. 

From the sqv^re of the hypothembse suhtrtict the square of the per- 
pendicular, and the sqiLare root of the remainder will he the base, 

Tiius, if the hypothenuse is 5 and the perpendicular 3, then 
(6)*— (3)* = 16, and >/l6=4, the base. 

Obs. 1. From the preceding principles it is manifest that the area of a square 
may be found by dividing the square of its hypothenuse by 3. (Arts. 285, 578.) 

2. The areas of aU similar figures are to each other as the squares of their 
homologous sideSy or their like dimensums. (Leg. IV. 25, 27. V. 10.) Hence, 

The SI. JQ of the areas of equilateral or other similar triangles ^ also ot similar 
polygons^ circles and semicircles described on the haae and perpendicular of a 
right-angled triangle, is equal to the area of a similar figure described on the 
hypothenuse. 

3. The square of a simple ratio is called a duplicate ratio ; the cube of a am- 
ple ratio, a trijdicate ratio. 

The ratio of the square roots of two numbers is called a svJb-duplicaie ratio ; 
that of the cube roots, a sul>4ri^icate ratio. 

Ex. 1. If a street is 28 feet wide, and the height of a tower is 
96 feet, how long must a rope be to reach from the top of the 
U wer to the opposite side of the street ? 

Solution.— {96y+{28y =10000, and VlOOOO=100 ft. Ans, 

2. A ladder 40 feet long being placed at the opposite side of a 
Btreet 24 feet wide, just reached the top of a house : how high 
was the house ? 

3. Two ships, one sailing 7 miles, the other 12 miles an hour, 
spoke each other at sea ; one was going due east, the other due 
south : how far apart were they at the expiration of 12 hours ? 

4. What is the length of the side of a square farm which con- 
tains 360 acres ; and how far apart are its opposite comers ? 

582* A m£an proporuonal between two numbers is equal 'so 
the square root of their product. (Arts. 494, 498. Obs. 2.) 

UuKST.— .^''^ When the hypothenuse and perpendicular are given, how Is the taat 
iBondl 

f 
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6. Find a mean proportional between 2 ind 8. 

Solution. — 8X2=16; and \/l6=4. Ans. 

Find a mean proportional between the following numbers : 

6. 4 and 25. 10. 121 and 36. 14. f and if. 

7. 9 and 36. 11. 196 and 144. 15. -Jf and -ftV. 

8. 16 and 81. 12. 2.56 and 49. 16. \\ and -HJ- 

9. 64 and 25. 13. 6.26 and 729. lY. -ff and iff 

583* To find the side of a square equal in area to any given 
9urface, 

Extract the square root of the given, area, and it mil be the side 
of the square sought. 

Obs. When it is required to find the dimensions of a rectangular field, equal 
in area to a given surface, and whose length is double, triple, or quadruple, 
&c., of its breadth, the square root of i^, i, i, of the given surface, will be the 
width; and this being doubled^ iHpted^ or quadrupled^ as the case may be, 
will be the length. 

18. What is the side of a square equal in area to a rectangular 
field 81 rods long, and 49 rods wide? 

19. What is the side of a square equal in area to a triangular 
field which contains 160 acres? 

20. What is the side of a square equal in area to a circular 
field which contains 640 acres ? 

21. What are the length and breadth of a rect«ingular field 
which contains 480 acres, and whose length is triple its breadth ? 

22. A general arranged 10952 soldiers, so that the number in 
rank was double the file : how many were there in each ? 

584* When the sum of two numbers and the difference of 
their squares are given, to find the numbers. 

Divide the difference of their squares by the sum of the numbers^ 
and tlie quotient will be their difference; then proceed cw in 
Art. 155. 

23. The sum of two numbers is 42, and the diflference of thcii 
squares is 756 : what are the numbers ? Ans 12 and 30. 

24. The sum of two numbers is 65, and the difFeierce ni their 
vquares is 975 : what aie the numbers? 
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585* When the difference of two numbers and the iifference 
of their sqicares are given, to find the numbers. 

Divide t/ie difference of the squares' hy the difference of the 
numbers, and the quotient will he their sum ; then proceed as 
in Art. 155. 

24. The difference of two numbers is 29, and the difference if 
their squares is 1885 : what are the numbers ? 



EXTRACTION OP THE CUBE ROOT. 

586* To extract the cube root, is to resolve a given numher into 
three equxil fojctors ; or, to find a numher which being multiplied 
into itself twice, will produce the given numher. (Art. 564.) 

Ex. 1. What is the cube root of 64 ? 

Solution. — Resolving the given numbers into three equal fac- 
tors, we have 64=4X4X4. Ans, 4. 

2. What is the cube root of 12167 ? 

Operation, We first separate the 

* • 

Col. I. Col. II. 12167(23 given number into two pe- 
1st term 2 4X2= 8 riods, by placing a point 

2d " 4 1200 divisor,) 4167 over the units' figure, then 

3d "63 1389X3= 4167 over thousands. This shows 

us that the root must have 
two figures, (Art. 562. Obs. 3,) and thus enables us to find part 
of it at a time. 

Beginning with the left hand period, we^ find the greatest cube 
of 12 is 8, the root of which is 2. Place the 2 on the right of 
the given number for the first part of the root, and also in Col. L 
on the left of the number. Multiplying the 2 into itself, write the 
product 4 in Col. II. ; and multiplying 4 by 2, subtract its product 
fiom the period, and to the right of the remainder bring down the 
next period for a dividend. Then adding 2, the first figure of the 
root, to the first term of Col. I., and multiplying the sura by 2, 
we add the product 8 to the 1st term of Col. II., and to this sum 

Q 7K8T.— 586. What is it to extract the cube root 1 



Arts. 585-587.] cube root. 375 

annex two ciphers, for a divisor ; also add 2, the first figure of 
the root, to the 2d term of Col. I. Finding the divisor is con- 
tained in the dividend 3 times, we place the 3 in the root, also on 
the right of the 3d term of Col. I. Then multiply the 3d term 
thus increased, by 3, the figure last placed in the root, and add 
the product to the divisor. Finally, we multiply this sum by 3, 
am subtract the product from the dividend. Ans. 23. 

587* Hence, we derive the following general 

RULE FOR EXTRACTING THE CUBE ROOT. 

I. Separate the given number into periods of three figures each, 
placing a point over units, then over every third figure towards the 
left in whole nu7nbers, and- over edery third figure towards the 
right in decimals. 

II. Find the greatest cube^ in tlie first period on the left hand ; 
place its root on the right of ilie number for the first figure of the 
root, and also in Col. I. on the left of the number. Then multi- 
plying this figure into itself set the product for the first term in 
Col. II. ; and multiplying this term by the same figure again, sub- 
tract this prod ifct from the period, and to the remainder bringdown 
tJve next period for a dividend. 

III. Adding the figure placed in the root to the first terrfi in 
Col. /., multiply the sum by tlie same figure, add tlie product to tlie 
first term, in Col. II., and to this sum annex two cipfiers, for a di* 
visor ; also add the figure of the root to the second term of Col, I. 

IV. Find how many times the divisor is contained in the divi- 
dend, and place the result in the root, and abo on the right of the 
third tv m of Col, I. Next multiply the third term thus increased by 
tlu figure last placed in tJie root, and add the product to the divisor ; 
then multiply this sum by the same figure, and subtract tlie product 
from the dividend. To the remainder bring down tlw next period 
for a new dividend. 

V. Find a new divisor in the same manner that the last divisor 
was found, then divide, <&c., asjirfore ; thus continue the operation 
iicl the root of all the periods i^ found. 

Quest.— 587. What is the first step in extracting the cube root 1 The second 'i ThMI 
Forrth 7 Fiflli ? How is the cube root proved 7 
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Proof — Multipli/ the root into itself twice, and if the last prod* 
uct is equal to the given number, the work is right. 

Obs. 1. When there is a remainder, periods of ciphers may be added, as in 
square root 

2. If the right hand period of dedmals is deficient, this defiiiency must be 
supplied by ciphers. ^ The root must contain as many decimals as there are 
;>^' iods of decimals in the given number. 

ftSS* Demonstration, — This rule depends upon the principle that the cube 
{ the sum of two numbers is equal to the cube of the first part, added XA I 
limes the square of the first part into the last part, added to 3 times the first 
part into the square of the last, added to the cube of the last part. Take any 
nuQiber, as 23; we have 23=20-}-3. 

Then(23)3=(20)3+(3X202X3)+(3X20X32)+33=12167. 
Or, (23)3=8000+3600+540+27=12167. 

Aflcr subtracting the greatest cube from the left hand period, it is plain tho 
rcmain(ier must contain 3 times the square of the first part of the root into the 
hist i)iirt, &c. Hence, if we divide the remainder by 3 times the square of the 
first part of the root, the quotient will be the last part. But it will be seen 
that the divisor is 3 times the square of the first part of the root, consequentir 
tli^ quoti'^nt must be the last part of the root required. 

1. The reason for separating the given number into periods of three figures, 
is that the cube of a number can not have more figures than fripU the number 
of figures in the root, nor but two less. It also shows how many figures the root 
will contain, and thus enables us to find part of it at a time. (Art. 562. Obs. 3.) 

2. The reason for annexing 2 ciphers to the divisor is (manifestly) because 
the first figure of the root, of which the divisor is 3 times the squaiic, stands in 
tens' place 

3. Placing the last figure of the root on the right of the 3d term in Col. I., 
then multiplying it by this figure, and adding the product to the divisor, and 
this sum being multiplied by the figure last placed in the root, the product will 
evidently be 3 times the square of the first part of the root into the last part, 
together with 3 times the first into the square of the last part, and the cube 
of the last part. In a similar manner the operation may be illustrated in all 
other cases. 

Note. — The preceding method of extracting the cube root was discovered by 
the late Mr. Horner of Bath, England, and is often called Homer's Method. 
(For the common method, and its demonstration by cubical blocks seePtActi* 
cal Arithmetic, j). 325). 

Qi'KST.— Obs. When there is a remainder, how proceed 1 When the right hanil period 
of decimala is deticient, what must be done ? How many decimals must the root contain ? 
968. Why separate the given number into periods of three figures 1 Why annex two 
ciphers to the right of the divisor 1 



Arts. 588-590.] cube root. 377 

589* The cul)e root of a common fraction is found by ex- 
tracting the root of its numerator and denominator, or by first 
reducing it to a decimal. 

A mixed number should be reduced to an improper fraction, or 
the fractional part to 9 decimal. 

3. Required the cube root of 78314.6, 

Operation, 



Col. L 


Col. II. 78314.600(42.78+, 


1st term 4 


16X4 = 64 


2d " 8 


4800, 1st divisor ) 14314 


8d " 122 


5044X2 = 10088 


4th " 124 


529200, 2d divisor) 4226600 


5th '* 1267 


538069X7 — 3766483 


6th " 1274 


54698700, 3d divisor) 460117000 


7th " 12818 


54801244X8 — 438409952 



590« When the root is required to many places of decimals, 
the operation may be contracted in the following manner. 

First fiihd 07]^ more than half the nvmber of decimal figures re- 
quired. For a new divisor, take as many figures plus one on the 
left of tlie last term in CoL II. as remain to he found in the root ; 
aofid f(yr a dividend retain one mjore figure on the left of tlie re- 
mainder than tlie divisor has ; then proceed as in the coniractioti 
of divisimt'of decimals. (Art. 333.) 

Required the cube root of the following numbers : 

4. 91125. 8. 10218313. 12. 37. 16. ifi. 

5. 140608. 9. 11543.176. 13. 6.* 17. fJH- 

6. 6^1787. 10. 20.570824. 14. 376. 18. 44f. 

7. 2515456. 11. .241804367. 15. 575. 19. 49-^, 

20. What is the cube root of 2 to eight decimals ? 

21. What is the cube root of tV to eleven decimals ? 

22. What is the side of a cubical mound which contains 314 433 
solid feet ? 

Note. -Similar solids are to each other as the cubes of their homologouf 
■ides, or like dimensions. (Leg. VII. 20, VIII. 11. Cor.) Hence, 

QuK6T.-^9. How And the cube root of a common fraction 1 Of a mixed number f 
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591* To find the side of a cube whose solidity shall be dou- 
ble, triple, &c., that of a cube whose side is given. 

Cube the given side, multiply it hy the given proportiony and the 
cvhe root of the product will be tlie side of the cube required. 

23. Wk:;t is the side of a cubical bin which contains 8 times as 
many solid iotji as one whose side is 4 feet ? Aiis. 8 ft. , 

24. What is the side of a cubical block which contains 4 times 
IS many solid yards as one whose side is 6 feet ? 

25. If a ball 6 inches in diameter weighs 32 lbs., what is the 
weight of a ball whose diameter is 3 inches ? 

26. If a globe 4 ft. in diameter weighs 900 lbs., what is the 
weight of a globe 3 ft. in diameter? 

« 

592* To find two mean proportionals between two given 
numbers. 

Divide the greater number by the less, and extrcuit the cube root 
of the quotient. Multiply the root thus found by the least of the 
given numbers, and the prodtict will be the least proportioned sought ; 
then multiply the least mean proportional by the same root, and this 
product will be tlie greater mean proportional required. 

Find two mean proportionals between the following numbers : 

27. 8 and 216. 29. 12 and 1500. 31. 71 and 15396. 

28. 64 and 612. 30. 40 and 2660. 32. 83 and 60507. 

EXTRACTION OP ROOTS OP HIGHER ORDERS. 

593* When th$ index denoting the root to be extracted is a 
composite number. 

First extract the root denoted by one of the prims factors of the 
g*^en index ; then of this root extract the root denoted by another 
f ^me factor, and so on. Thus, 

For the 4th root, extract the square root twice. 
For the 6th root, extract the cube root of the square root. 
For the 8th root, extract the square root three times. 
For the 27 th root, extract the cube root three times- 
I. What is the 4th root of 81 ? Ans. 8. 
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2. What is the 8th root of 256 ? 
8. The 4th root of 65536 ? 

4. The 4th root of 19987173376 , 
6. The 6th root of 46656 ? 

6. The 6th root of 308915776 ? 

7. The 8th root of 390625 ? 

5, The 9th root of 40353607 ? 

9 The 18th root of 387420489 ? 

10. The 27th root of 134217728? 

594* When the index denoting the root is not a composite 
nomher, we have the following general 

RULE FOR EXTRACTING ALL ROOTS. 

1. Point off the number into periods of as many figures ea>ch, as 
t?iere are units in the given index, commencing with the units figure^ 

11. Find the first figure of the root, and subtract its power from 
tJie left hand period ; then to the right of the remainder bring down 
th£ first figure in the next period for a dividend. 

III. Involve the root to the power next inferior to that of the inde2 
of the required root, and multiply/ it by the index itself, for a divisor, 

IV. Find how many times the divisor is contained in the divv^ 
dend, and the guotient will be the next figure of the root, 

V. Involve the whole root to the power denoted by the index of 
the required root, and subtract it from the two left hand periods of 
*he given number. 

VI. Finally, bring down the first figure of the next period to the 
remainder, for a new dividend, and find a new divisor as before 
Thus proceed till the whole root is extracted. 

Obs. 1. The reason of this rule may be illustrated in the same manner as 
Uiafc for the extraction of the Square and Cube Roots. 

S. The proof of all roots is by InvoliUion. 

3. Any root whatever may be extracted by an extension of the principle ap- 
plied to the extraction of the cube root. In this general application of the 
principle, the given number must be divided into periods, each consisting of as 
many figures as there are units in the index of the required root, and the num- 
ber of columns employed will be one ess than there are units in the given in- 
c^cx. The operation then proceeds exactly as in the extraction of the cube 

root; and if there be a remainder, a like contraction is admissible. 
T.H. lY 



i60 HIGHER ROOTS. | SeCT. XVll 

11. Required the 5th root of d5184372088&d2. 

Operation. 
35184372688832(512 Ans 
3125 
5^X5=3125 ) 3934 

51 '=345026251 



61 * X 5=33826005) 68184698 

512^ =35184372088832 

12. Required the 5th root of 95-^-. 

13. Required the 7th root of 2103580000000000000. 

Note. — The preceding method in most of the practical caaes, gives (erhapff 
M easy solutions, as the nature of the case will admit. But when roots of a 
▼ery high order are required, the process may be shortened l^y the following * 

APPROXIMATE RULE. 

505* Call the index of the given power n; and find by trial 
a number nearly equal to the required root, and call it the assumed 
root. Raise the assumed root to the pouifir whose index is n. Then, 

^5 n+1 times this power, added to n — 1 times the given number, 
is to n — 1 times the same power added to n+1 times the given num^ 
ber, so is the assumed root to the true root nearly. 

The number thus found may be employed as a new assumed root, 
and the operation repeated to find a result still nearer the true root. 

14. Required the 365th root of 1.06. 

Solution. — ^Take A for the assumed root, the 365th power of 
which is 1 ; and n being 365, we have n+1 =366, and n — 1b= 
864. Then proceed in the following manner : 

1X366=366 1X364=364 

1.06X364= 385.84 1.06X366= 387.96 

As 751.84 : 751.96 : : 1 : Ans. 

Ans 1.000159b. 

16. The 7th root of 2 ? 17. The 12th root of 1.06 ? 

16. The 9th root of 2 ? 18. The 100th root of 100 ? 



* HatttMi*s Mathematical Tracts ; alto BoimycMtld*& Arithmetic. 
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SECTION XVIII. 

PROGRESSION. 

Ari. 596* WheQ there is a series of numbers such, that the 

"^atios of the first to the second, of the second to the third, &c., are 

all equal, the numbers are said to be in Continued Proportion, or 

Progression. Progression is commonly divided into arithmetical 

and geometrical. 

Note. — The tenns arithmetical and geometrical are used simply to distill 
guish the different kinds of progression. They both belong equally to aritb- 
metic and geometry. 

ARITHMETICAL PROGRESSION. 

597* Numbers which increase or decrease by a common differ- 
ence, are in arithmetical progression. (Art. 4*74. Obs.) 

Obs. I . Arithmetical progression is sometimes called progression by difference, 
or equid.ifferent aeries. 

2. When the numbers increase, the series is called ascending; as, 3, 5, 7, 9, 
1 1, &^. When they decrease, the scries is called descending ; as, J 1, 9, 7, 5, &c. 

598* When four numbers are in arithmetical progression tlie 
sum of tJw extremes is equal to the sum of the means. 

Thus, if.5— 3 = 9— 7, then will 5-f 7=3 + 9. 

Again, if three numbers are in arithmetical progression, the sum 
«f the extremes is double the mean. 

Thus, if 9—6=6—3, then will 9+3 = 6-f 6.,. . 

599* In any arithmetical progression, the sum of the two ex- 
tremes is equal to the sum of any other two terms equally distant 
from the^xtremes, or equal to double the middle term, when the 
number of terms is odd. Thus, in the series 1, 3, 5, 7, 9, it is 
obvious that 1+9=3 + 7=54-5. 

600> In an ascending series, each succeeding term is found 
by adding the common difference to the preceding term. Thus, 
if the first term is 3, and the common difference 2, the series is 
3. 5, 7. 9, 11, 13, 15, 19, 17, 21, &c. 
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In a descending series, each succeeding term is found by sub- 
tracting the common difference from the preceding term. Thus, 
if the first term is 15, and the common difference 2, the series ia 
15, 13, 11, 9, 7, &c. 

601» In arithmetical progression there are five parts to be 
considered, viz : the first term, the last term, the number of terms, 
tli^ common difference, and the sum of all the terms. These parts 
have such a relation to each other, that if any three of them are 
given, the other two may be easily found. 

602* If the sum of the two extremes of an arithmetical pro- 
gression is multiplied by the number of the terms, the product 
will be double the sum of all the terms in the. series. 

Take the series 2, 4, 6, 8, 10, 12. 

The same inverted 12, 10, 8, 6, 4, 2 . 

Ihe sums of the terms are 14, 14, 14, 14, 14, 14. 

Thus, the sum of all the terms in the double series, is equal to 
the sum of the extremes repeated as many times as there are terms ; 
that is, the simi of the double series is equal to 12+2 multiplied 
by 6. But this is twice the sum of the single series. Hence, 

603* To find the sum of all the terms, when the extremes 
and the number of terms are given. 

Multiply half the sum of the extremes hy the number of terms, 
and the product will he the sum of the given series, 

Obs. The reason of this process is manifest from the preceding illostration. 

Ex. 1. The extremes of a series are 3 and 25, and the number 
of terms is 12 : what is the sum of all the terms ? An^, 168. 

2. What is the sum of the natural series of numbers, 1, 2, 8, 
4, 5) (&c., up to 100? % 

3. How many strokes does a common clock strike in VI hours 

604* To find the common difference, when the extremes and 
the number of terms are given. 

Divide the difference of the extremes hy the number of ten^\s len 
1, and the quotient will he the common difference required, 
Ofis. Tbe truth of this nilft is manifest from Art. 603. 
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4. The extremes are 5 and 56, and the number of terms is 18 : 
what is the common difference ? Ana. 3. 

5. If the extremes are 3 and 300, and the number of terms 10,' 
what is the common difference ? 

60&» To find the number of terms, when the extremes and 
common difference are given. 

Divide the difference of the extremes hy the common difference, and 
the quotient increased hy 1 will he the numher of terms. 

Obs. The tndh of this principle is manifest from the manner in which the 
successiye terms of a series are formed. (Art. 600.) 

6\ If the extremes are 6 and 470, and the common difference 
is 8, what is the number of terms ? Ans. 59. 

7. If the extremes are 500 and 70, and the common difference 
is 10, what is the number of terms ? 

606* When the sum of the series, the numher of terms, and 
one of the extremes are given, to find the other extreme. 

Divide twice the sum of the series hy the numher of terms, and 
from the quotient take the given extreme. 

Obs. The reason of this rule is manifest from Art. 602. 

8. If the sum of a series is 576, the number of terms 24, and 
the first term 1, what is the last term ? Ans. 47. 

9. If the sum of a series is 1275, the number of terms 50, and 
the greater extreme 47-}-, what is the less extreme ? 

607* To find any given term, when the first term and the 
common. difference are given. * . 

Multiply the common difference hy one less than the numher of 
terms required ; then if the series he ascending, add the product to 
the first term ; hut if it he descending, subtract it. 

Obs. The reason of this rule may be seen from the manner in which th« 
sucpeeding terms of a s<*ries are formed. (Art. 600.) 

10. If the first term of an ascending series is 7, and the commoD 
difference 3, what is the 41st term? Ans. 127. 

11. If the first term of a descending series is 100, and the com- 
mon difference li, what is tli e 64th term ? 
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12. If thj first term of an ascending series is 7, and the com- 
mon diflFerence 6, what is the 100th term? 

608* To find any given number of arithmetical means , when 
the extremes are given. 

Subtract the less extreme from the greater, and divide the re- 
mainder by 1 more than the number of means required ; the qtM- 
tient will be the common difference, which being continually added 
to tlte less extreme, or subtracted from the greater extreme, will give 
the mean terms required. One mean term may be found by taJeing 
half the sum of the extremes, (Art. 598.) 

Ob8. This cule depends upon the same principle as that in Art. 604. * , 

13. Required 3 arithmetical means between 7 and 35. 

14. Required 6 arithmetical means between 1 and 99. 

GEOMETRICAL PROGRESSION. 

609* Numbers which increase by a common multiplier, oi 
decrease by a comm>on divisor, are in Geometrical Progression, 

The numbers 4, 8, 16, 32, 64, <kc., are in geometrical progres- 
sion ; and if each preceding term is multiplied by 2, the product 
will be the succeeding term; thus, 4x2=8; 8X2=16, <kc. 

Again, if the order of this series be inverted, the proportion 
will still be preserved and the common multiplier become a com- 
mon divisor. Thus, in the series 64, 32, 16, 8, <fec., 64—2=32 ; 
32—2=16, &c. 

Note. — If the first term and ratio are the same^ the prc^essdon is fdmply 
a series of powers; as 2; 2X3; 2x2x2; 2x2X2X2, &c. 

Obs. 1. Geometrical Progression is geometrical prtjportifm continued. It is 
therefore sometimes called continual proportionals, or progression by quotients. 
If the series increases it is called ascending; if it decreases, descending, 

2. The numbers which form the series, are called the lenns of the progre» 
•ion. The common mnlliplier, or divisor^ is called the ratio. For most pur- 
poses, however, it will be more simple to consider the ratio as always a muJti- 
pliefy either integral or fra^lionaX. Thus, in the series 64, 33, 16, &c., the 
ratio is either 2 considered as a diWsor, or \ considered as a multiplier. 

3. In Geometrical as well as in Arithmetical progression, there are five parts 
to be considered, viz : the first term, the lastterm, the number of terms, the roJtio^ 
and the sum of all the terns. These parts have such a relation to each o^^r, 
that if any three of them arc given, the other two may be easily found. ^ 
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610« To find the hisi term, when the first term, the raUo, 
and the number of terms are given. 

Multiply the first term into that power of the ratio whose index 
is 1 less than the number of terms, and the product will be the 
i€ist term required. 

Ob8. 1 The reason of this process may be sevi by adverting to the mannet 
in. whick each successive term is formed. (Art. 609.) Thus, in the series 4, 8, 
16, 32, &c., the 2d term 8=4X2; 16=4X2X2, or 4X2S; 32=4X2^, &<c. 

2. It will be seen that the several amounts in compound interest, form a 
gt^fmetncal series of which the principal is the 1st term ; the amount of $1 for 
1 year the ratio; and the number of years -|-l the number of terms. Hence 
the required amount of compound interest may be found in the same way as 
the last term of a geometrical series. 

1. If the first term of a geometrical progression is 2, and the 
ratio 4, what is the 5th term? Ans, 512. 

2. The first term is 64, and the ratio i: what is the 5th term? 

3. The first term is 2, and the ratio 3 : what is the 8th term ? 

4. The first term is 1, and the ratio 5 : what is the 10th term? 

5. A farmer hired a man for a year, agreeing to give him $1 for 
the 1st month, $2 for the 2d, $4 for the 3d, and so on, doubling 
his wages each month : how much did he give the last month ? 

6. What is the amount of $260, at 6 per cent., for 5 years com- 
pound int. ? Of $600, at V per ct., for 6 years ? Of $1000, at 
6 per ct., for 10 years? 

611* To find the sum of the series, when the ratio and the 
extremes are given. 

Multiply the greatest term into the ratio, from the product sub' 
tract the least term, and divide the remainder hy the ratio less 1. 

Obs. 1. When the^rs^ term, the raltOy and the wumber of terms are given, to 
find the sum of the series we must first find the last term, then proceed as above. 

2. The sum of an infinite series whose terms decrease by a common divisor, 
may be found hy muUijiying the greatest term into the ralio^ and divtding the 
product by the ratio less I, The least term being infinitely small, is of no com- 
parative value, and is therefore neglected. 

7. What is the sum of the series, whose extremes are 5 and 
1216, and the ratio 3 ? Ans. 1820. 

8. The extremes of a series are 1 and 512, and tlie latio 2' 
what is the sum of the series ? 
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9. The extremes of a series are 1024 and 152?4i,and the ratio 
is Ijf : what is the sum of the series ? 

10. A merchant hired a clerk for a year, and agreed to pay him 
1 mill the 1st month ; 1 cent the 2d ; 10 cents the 3d, and so on, 
increasing in a tenfold ratio for each successive month : what was 
the amount of his wages ?^ 

11. What is the sum of the infinite series 1 +-i-+-i-++» <kc. ; that 
IB, the descending series whose first term is 1 and the ratio 2 ? 

Ans, 2. 

12. What is the sum of the infinite series 1 +i+i+Vr+'A^> &c. 

• 

612* To find the ratio, when the extremes and number of terms 
are given. 

Divide the greater extreme by the less, and extranet that root of the 
quotient whose index is 1 less than the number of terms, 

13. The extremes of a series are 3 and 192, and the number 
of terms 7 : what is the ratio ? Ans, 2. 

14. What is the ratio of a series of 5 terms, whose extremes are 
n and 667 ? 

Note. — Other fonnulas in arithmetical and geometrical progression might be 
addedj but they involve principles with which the student is supposed as yet 
to be unacquainted. For a fuller discussion of the subject, see Thomson' 
Day's Algebra. 

ANNUITIES. 

013* The term annuity properly signifies a sum of money 
payable annually, for a certain length of time, or forever. 

Obs. 1. Payments made semi-annually, qufurterly, monthly, &>c, are al»> 
called annuities. Annuities therefore embrace pensions, salaries, rents, &c. 

2. When annuities remain unpaid after they are due, they are said to be 
forborne^ or in arrears. The sum of the annuities in arrears, added to the m- 
terest due on each, is called the ammtiil. 

The present worth of an annuity is the sum, which being put at interest, 
will exactly pay the annuity. 

3. When an annuity does not commence till a given time has elapsed, it ii 
called an annuity in reversion ; when it continues /^r^t^er, a perpetmty, 

4. In finding the amotmt of annuities in arrears^ it is customary to reckon 
compound interest on each annuity from the time it is due to the time of pay- 
ment. The process therefore is the same as find'ng tht sum of an ascending 
geometrical series. (Art. 611.) Hence, 
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614* To find tlie amount of an annuity in arrears. 

Make the annuity the first term of a geometrical series, the 
amount of $1 for 1 year the ratio, and the given number of years 
the number of terms ; then find the sum of tlve series, and it will he 
the amount required, (Arts. 610, 611.) 

Obs. When the payments are not yearly^ for the amount of SI fo' 1 year, use 
its amount for the time between the payments ; and instead of the number of 
yeMSj use the number of payments that have been omitted, and proceed as before. 

I. What is the amount of an annuity of SlOO which has not been paid for 
3 /ears, at 6 per cent, compound interest 1 

iSoZ2^f^7i.—100X( J. 06)2= 112.36; and (112.36X1.06)— l(M)-4-.06= $318.36 

TABLE, showing the ammciU of annuity of $1, or £1, ctt b^ 6j and 7 per cent.. 

for any number of years from I to 20. 



Yrs. 
1 


5 per ct. 


6 per ct. 


7perct. i 


Yrs. 
11 


5 per ct. 


6per ct 


7 per ct. 
15.7836 


1.00000 


1.00000 


1.00000 1 


14.20678 


14.97164 


2 


2.05000 


2.06000 


2.07000 1 


12 


15.91712 


16.86994 


17.8884 


3 


3.15250 


3.18360 


3.21490 


13 


17.71298 


18.88213 


20.1406 


4 


4.31012 


4.37461 


4.43994 ! 


14 


19.59863 


21.01500 


22.5504 


5 


5.52563 


5.63709 


5.75073 


15 


21.57856 


23.27596 


25.1290 


6 


6.80191 


6.97532 


7.15329 


16 


23.65749 


25.67252 


27.8880 


7 


8.14201 


8.39383 


8.65402 


17 


25.84036 


28.21287 


30.8402 


8 


9.54911 


9.89746 


10.2598 


18 


28.13238 


30.90565 


33.9990 


9 


11.02656 


11.49131 


11.9799 


19 


30.53900 


33.75999 


37.3789 


]0 


12.57789 13.18079 


13.8164 


i 20 


33.06595 


36.78559 


40.9954 



I>fole. — Multiply the given annuity by the amt. of $1, for the given number 
of years found in Uie Table, and the product will be the amount required. 

3. What will an annual rent of $75 amount to in 9 years, at 5 per cent. 1 

4. What is the amount of $200 forborne for 9 years, at 6 per cent. 1 

5. What is the amount of $350 forborne for 10 years, at 7 per cent. *? 

6. What is the amount of $1000 forborne for 20 years, at 6 per cent. 1 

615* To find the present worth of an annuity. 

Find the amount of %\ annuity for tlw given time cw before ; 
then divide this amount by the amount of $1 at c(ympound interest 
for the same time, multiply the quotient by the given annuity, and 
the product will be the present worth. If the annuity is a perpetuity, 
or to continue forever, multiply it by 100, divide the product by 
tlve given rate, and the quotient will be the present value required, 

Obs. For the amount of $1 at compound interest, see Table, p. 271. 

7. What is the present worth of an annuity of $40 to continue 5 yean, fit 
5 p«r cent, compound interest? Ans. $173,178. 

17* 
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& What 18 the present worth of on animily of $80 to continue forever, at 
6 per cent. 1 

G 1 6* To find the present worth of an annuity in reversion. 
Find the present worth of the annuity from the present titne till 
its termination ; also find its present worth for the tims before it 
commences ; the difference between these two results tdll be the pres- 
ent worth required, 

9. What is the present worth of $79,625 at 5 per cent., to commence in 
jears tJid continue 6 years 1 Aris, $332.50. 

PERMUTATIONS AND COMBINATIONS. 

617* By Permutations is meant the changes which may be 
made in the arrangement of any given number of things. 

The term combinations, denotes the taking of a less number of 
things out of a greater, without regard to their order or position. 

618* To find how many permutations or changes may be made 
m the arrangement of any given number of things. 

Multiply together all the terins of the natural series of numbers 
from 1 up to the given number, and the product will be the answer, 

1. How many changes may he rung on 5 bells ? Arts. 120. 

2. How many different ways may a class of 8 pupils be arranged 1 

3. How many different ways may a family of 9 children be seated 1 

4. How many ways may the letters in the word arithmetic, be arranged? 

5. A club of 12 persons £igreed to dine with a landlord as long as he could 
seat them differently at the table : how long did their engagement lastl 

6 1 9« To find how many combinations may be made out of 
any given number- tjf different things by taking a given number 
of them at a time. 

Tal^^ the series of numbers, beginning at the number of things 

given, and decreoMug by 1 till the number of terms is eqvul to the 

number of things taken at a time ; the product of all the terms 

mil be the ansujer required, 

S. How many different words can be formed of 9 letters, taking 3 at a time 'I 

Si?^1/i7V//^.— 9X8X7=504. Ans. 504 words. 

7. How many numbers can be expressed by the 9 digits, taking 5 at & time 1 
3. How many words of 6 letters each can be fr/rmed out of the 26 letters of 
he> (viphabet, on the supposition t'^at consonants will form a word 1 
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SECTION XIX. 
APPLICATION OF ARITHMETIC TO GEOMETRY. 

620« In the preceding sections abstract numbers have been 
applied to concrete ttuhstances, or to objects in general, considered 
arithmetically. On the same principle, geometrical magmtudea 
may be compared or mea,aured by means of the numbers repre- 
senting their dimensions. (Arts. 7, 616. Obb. 3.) 

Obs The measurement of magnitudes is commonly called mefisurahifn. 

MENSURATION OF SURFACES. 

621* In the measurement of surfaces, it is customary to assume 
a square as the measuring unit, whose side is a linear unit of 
the same nam^, (Leg. IV. 4. Sch. Art. 267. Obs. 2.) 

Nate. — For the demonstration of the following principles, see references. 

622* To find the area of a parallelogram, also of a square. 

~ Multiply the length hy the breadth, (Art. 285, Leg. lY. 5.) 

Obs. When the a^ea and one side of a rectangle are given, tM other side if 
Brand by dividing the area by the given side. (Art. 156.) 

1. How many acres in a field 240 rods long, and 180 rods wide? 

2. How many acres in a square field the length of whose side is 340 rods 1 

3. If the diagonal of a square is 100 rods, what is its area? 

4. A rectangular farm of 320 acres, is | a mile wide : ^what is its length 1 

623. To find the area of a rhombus. (Leg. I. Def. 18. IV. 5 ) 
Multiply the length hy the altitude or perpendicular height, 

5. Find the area of a rhombus whose length is 20 ft, and its altitude 16 ft 

624* To find the area of a trapezium. (Leg. lY. 1.) 
Multiply half the sum of the parallel sides hy the altitude, 

6. Find the area of a trapezium the lengths of whose parallel odei an 
17 ft. and 31 ft., and whose altitude is 15 ft. 

625* To find the area of a triangle. (Leg. lY. 6.) 
Multiply the hase hy half the altitude or perpendicular height. 

7. Find the area of a triangle whose base if 50 % end its altitude 44 ft. 
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626* To find the area of a triangle, the three sides heing giyen. 

Frwn half the sum of the three sides svhtract each side respee* 
tively ; then multiply together half the sum and the three remain- 
ders, and extract the square root of the product. 

9. What b the area of a triangle whose sides are 20, 30, and 40 fl. 1 

10. How many acres in a triangle whose sides are each 40 rods 1 

627* To find the circumference of a circle from its diameter. 
Multiply the diameter by 3.14159. (Leg. V. 11. Sch.) 

Note, — The circumference of a circle is a curve line, all the points of which 
lire equally distant from a pomt within, called the centre. The diameter cf a 
circle is a straight line which passes through the centre, and is terminated on 
hoth sides hy the circumference. The radius or semi-diAjneter b a straight 
Kne drawn from the centre to the circumference. 

11. What is the circumference of a circle, whose diameter b 20 ft. 1 

12. What b the circumference of a circle, whose diameter b 45 rods 1 

628* To find the diameter of a circle from its circumference. 
Divide the circumference hy 3.14169. 

Obs. The diameter of a circle may also he found by dividing the area bj 
7854, and extracting the square root of the quotient. 

13. What b the diameter of a circle, whose circumference b 314.159 ft. 1 

629* To find the area of a circle. (Leg. V. 11.) 
Multiply half the circumference hy half the diameter ; or, mul- 
tiply the square of the diameter hy the decimal .7854. 

15. What b the area of a circle, whose diameter b 50 rods 1 

16. Find the area Qf a circle 200 ft. in diameter, and 628.318 ft. in dieam. 

630* To find the side of the greatest square that can be in- 
scribed in a circle of « given diameter. 

Divide the square of the given diameter hy 2, and extract ths 
square root of the quotient (Art. 581. Obs. 1.) 

17. The diameter of a round table b 4 ft. ; what b the side of the gieateil 
square table which can be made from it 1 

631* To find the side of the greatest equilateral triangle that 
can be inscribed in a circle of a given diameter. 

Multiply -J- the given diameter hy 1.73205. (Leg. V. 4. Sch.) 

18. Required the side of an equilateral triangle inscribed in a eifde of 20 fl. 
^iKameter. 
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MEASUREMENT OP SOLIDS. 

632* In the measurement of solids it is customary to assume 
a cube as the measuring unit, whose sides are squares of the same 
name. (Art. 258. Obs. 2.) 

633* To find the solidity of bodies whose sides are perpen- 

cUcular to each other. 

Multiply the length, breadth, and thickness together. (Art. 286.) 

Ojbs. When the cofUerUs of a solid body and two of its sides are given, the 
dlAer side is found by dividing the corUenis by the product of the two given 
odes. (Art. 159.) 

1. What are the contents of a stick of tunber 4 ft. square, and 85i ft. longi 

2. What is the capacity of a cubical vessel, 14 ft. 8 in. deepi 

634* To find the solidity of a prism. 

Multiply the area of the base by the height. (Leg. YII. 12.) 

Obs. This rule is applicable to all prisms^ triangular, quadrangular, pentag- 
;>nal, &«., also to all paralleloplpedonSj whether rectangular or oblique. 

3. Find the solidity of a prism 46| ft. high, whose base is 71 ft. square 1 

635* To find the lateral surface of a right prism. 

Multiply the length by the perimeter of its base. (Leg. VII. 6.) 

Obs. If we add the areas of both ends to the lateral surface, the sum will be 
the whole surface of the prism. 

4. What is the surface of a triangular prism, whose sides are each 3 ft., and 
its length 12 ft. 1 

636* To find the solidity of a pyramid and cone. 

Multiply the area of the base by i of the %eight. (Leg. VII. 18.) 

5. What is the solidity of a pyramid 100 ft. high, whose base is 40 ft. square 1 

6. What is the solidity of a cone 1 50 ft. high, whose base is 15 ft. in diameter 1 

637* "to find the lateral or convex surface of a regular pyra- 
mid, or cone. (Leg. VII. 16, VIII. 3.) 

Multiply the perimfter of the- base by \ the slant-height 

7. What IS the lateral surface of a regular pyramid, whose slant-height ii^* 
15 ft., and base is 30 ft. sqiiare 1 

8. What is the convex aorface of a right crne^ whose slant-height is 94 ft. 
and the perimeter of its base 37 ft. '< 
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638. To find the solidity of a frustum of a pyramid and cone. 

To the sum of the areas of the' ttoo ends, add the square root of 
the prodtust of these areas ; then multiply this sum by i of the per- 
pendicular height (Leg. VII. 19. Sch., VIII. 6.) 

9. If the two ends of the frustum of a pyramid are 3 ft. and 3 ft. square, and 
the height is 13 ft., what is its solidity 1 

639* Tlie convex surface of a frustum of a pyramid and cone 
ia found by multiplying half the sum of the circumferences of th$ 
iuH) ends by the slant-height (Leg. VII. IT, VIII. 6.) 

10. If the circumferences of tlie two ends of the frustum of a cone are 18 ft. 
and 14 ft., and its slant-height 1 1 ft, what is its convex surface 1 

640* To find the solidity of a cylinder. 

Multiply the area of the base by the height (Leg. VIII. 2.) 

11. Find the solidity of a cylinder 10 ft. in diameter, and 35 ft. high. 

12. Find the solidity of a cylinder 100 ft in circumference, and 150 ft high* 

641 • To find the convex surface of a cylinder. 

Multiply the circumference of the base by the height, (Leg. VIII. 1.) 

13. Find the convex surface of a cylinder 5 yds. in diameter, and 5 yds. long. 

642* To find the convex surface of a sphere or globe. 
Multiply the circumference by the diameter, (Leg. VIII. 9.) 

14. What is the surface of a globe 18 inches in diameter 1 

15. If the diameter of the moon is 2162 miles, what is its surface 1 

643* To find the solidity of a sphere or globe. 
Multiply the surface by ^ of the diameter, (Leg. VIII. 11.) 

16. Find the solidity of a globe 15 inches in diameter. 

17. The diameter of the moon is 2162 miles : what is its solidity 1 

MEASUREMENT OF LUMBER. 

644. The area of a board is found by muUiplying ike length into the mcm^ 
weadik. (Arts, b^, 623.) 

Tka solid contents of hewn or square timber are found by mulUplyvng tke 
length into the mean breadth and depth. 

The solid contents of round timber are found by muUipiyvng the lengU 
by i the mean girt or circ9imference. 

Obs. 1. The mean breadth of a tapering board is found by measoring i* ki 
the middle, >r by taking } the sum of the breadths of the two ends. 
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2. The mean dimensions of sqaare and roand timber are found in a similar 
manner. 

3. The method for finding the solidity of round timber makes an allowance 
of about -J- for waste in hewing. (Arts. 640, 258. Obs. 3.) 

18. Find the area of a board 12 ft. long, and the ends 14 in. and 12 in. wide. 
- 19. Find the solidity of a joist 16 ft. long, the ends being 8 in. and 4 in. sq. 

20. Find the solidity of a log 50 ft. long, the circumferences of the ends 
oeing 6 ft. and 4 ft 

GAUGING OF CASKS. 

645* The process of finding the contents or capacities of casks 

and other vessels is called Gauging. 

046. ITie contents of casks are found by multiplying the square of the mean 
diameter into the length; t/ten this product mvUiplicd by .0034 will give the iffine 
gaUons, and mvUiplied by .0028 wiU give the beer gaUmis, 

Obs. The mean diameter of a cask is found by adding to the head diameter 
.7 of the difference between the head and bung diameters when the staves are 
very much curved ; or by adding .5 when very little curved ; and by adding .55 
when they are of a medium curve. 

21. How many wine gallons in a cask but little curved, whose length is 45 
in., its bung diameter 40 in., and its head diameter 36 in. ? 

22. How many beer gallons in a cask much curved, whose length is 64 in., 
its bung diameter 52 in., and head diameter 46 in. 1 

TONNAGE OF VESSELS. 

647. Government Rule. — 1. If the vessel be double-deckea, take the lengia 
from the fore part of the main stern to the after part of the stern-post, above the 
upper deck ; then the breadth at tlie broadest part above the main wales, half 
of which breadth shall be accounted the depth of such vessel; from the length 
deduct thrre-fiftlis of the breadth, multiply the remainder by the breadth and 
the product b^ the depth ; divide the last product bjj 95, and the quotient shaU 
be deemed the true tonnage of the vessel. 

II. If the vessel be slngte'decked^ take the length and breadth as above di- 
rected, deduct from the length three-fifths of the breadth, and take the deptli 
from the under side of the deck plank to the ceiling in the hold, then multiply 
and divide as before, and the quotient shall be deemed the tonnage. 

Jarpent-er's Ride. — The continued product of the length of the keel, the 
breadth at the main beam, and the depth of the hold in feet, divided by 95 will 
give the tonnage of a single-decked vessel. For a doubh rdecker^ instead of 
the depth of the hold, take half the breadth at the beam. 

23. What is the government tonnage of a df able-decker; whose engti k 
150 ft., the breadth 35 ft., and the depth 25 ft. 1 

24. What is tlie carpenter's tonnage of the same vesBeH 
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MECHANICAL POWERS. 

648* The MecJumkal powers are six, viz: the lever , the wheel 
and axle, the pulley, the inclined plane, the screw, and the wedge. 

649* When the ^^ower and weight act perpendicularly to the arms of • 
straight lever^ the poiffer is to the weighty as the distance from Che fulcrum to 
the weight is to the distance from the fulcrum to the power, 

1. If the power is 100 lbs., the long arm 10 ft., and the short arm 2 fl., what 
weight can be ra'jsed 1 

2. The arms of a lever are 15 ft. and 4 ft., and the weight raisecl 500 lbs.: 
what is the j)ower 1 

650* When a weight is sustained by a lever resting on two props. 
The Urtigarm : the short arm : : the weight supported by the long arm : the 
weight supported by the short arm. Hence, 

The whole length : short arm : : whole weight : weight on s. a. (Leg. IIL 16.) 

3. A and B carry 256 lbs. suspended upon a pole 5 ft from A and 3 ft. firom 
B : how many pounds does each carry 1 

4. A and B carry 90 lbs. upon a lever 12 ft. long : where must it be placed, 
that B may carry | of it 1 

651* The wheel and axle operate on the same principle as the lever; the 
semi-diameter of the wheel answers to the long arm, and the semi-diameter of 
the axle to the short arm. 

5. If the diameter of a wheel is 6 ft., and that of the axle 1 ft^ what weight 
will 100 lbs. raise 1 

6.. A wheel is 8 ft. diameter, an axle 1|^ ft. : what weight will 200 lbs. raise t 

652* In the application of movable pvUeys^ ■" 

Tfie POWER : the weight : : 1 : twice Vie number of pulleys. 

7. What weight can a power of 200 lbs. raise with 4 movable pulleys 1 

8. What power with 8 pulleys will raise a pillar of granite weighing 10 tons 1 

653* The perpertdidil^f height of an inclined plane is toils length, as the 
power to the weight. 

9. What power will draw a tram of cars weighing 100000 pounds up aa in- 
clined plane which rises 60 ft. to a mile % 

654. The screw acts upon the principle of the inclined plane Hencr, 
The distance between the threads is to the circumference of a circle described bf 
the power ^ as the power is to the weight. 

10. What weight can be rabed by a pcwer of 1000 lbs. applied to a sorew 
whose threads are 1 inch apart, at the end of a lever 12 ft. long 1 

655* The powe- applied to the head of a wedge is to the ioeightf as half the 
thickness of the Lead is to the length of its side. In the use of the wodge, doC 
than half the power is lost by fr.ction against the si les. 
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MISCELLANEOUS EXAMPLES. 

1. llie Bom of two numbers is 980, and their difference 62: what are tht 
nmnbeis 1 

2. l*he product of two numbers is 4410, and one is 63 : what is the other 1 

3. What number multiplied by 28^, will produce 1451 

4. What number multipUed by 6^^, will be equal to 7i multiplied by 5| ) 

5. If an army of 24000 men have 520000 lbs. of bread, how long will it .Mi 
them, allowing each man Ij^ lbs. per day 1 

6. What is the interest of $5256 for 60 days, at 7 per cent. 1 

7. What is the amount of $16230 for 4 months, at 6| per cent 1 

8. What is the bank discount on $1200 for 90 days, at 6 per cent 1 

9. For what sum must a note be made, payable in 4 months, the proceeds 
of which shall be $1800, discounted at a bank at 7 per cent 1 

10. A capitalist sent a broker $25000 to invest in cotton, after deducting his 
commission of 2^^ per cent : what amount of cotton ought he to receive 1 

11. A merchant bought 500 yards of cloth for $1800: how must he retail it 
by the yard to gain 25 per cent 1 

12. A man bought 640 bbls. of beef for $5000, and sold it at a loss of 12 
per cent : how much did he get a barrel 1 

13. If a man buys 1000 geographies, at 37^ cents apiece, and retaik them 
at 50 cents, what per cent, will he make 1 

14. A grocer bought 180 boxes of lemons &r $360, and sold them at 10 per 
cent less than cost : what did he lose 1 

15. How many dollars, each weighing 412^ grs., can be made from 16 Ibe. 
5 oz. of silver 1 

16. How many eagles, weighing 258 grs. apiece, will 21 lbs. 10 oz. makel 

17. How long a thread can be spun from 1 ton of flax, allowing 5 oz. will 
make 100 rods of thread 1 

18. How many revolutions will the hind wheel of a carriage 5 ft. 6 in. in 
circumference, make in 2 miles 4 furlongs 1 

19. How many revolutions will the fore wheel of a carriage 4 ft. 7 in. in 
circumference, make in the same distance 1 

20. Bought 1500 doz. buttons for $187.50 : what iKas that per gross 1 

21. A man paid $132 for 40 bbls. of cider : what is that a quart 1 
32. A man paid $150 for 10 rods of land, what was that per acre 1 

23. A man having $2500, laid out -f of it in flour, at $5 per barrel : how 
many barrels did he buy ? 

24. The commander of an exploring expedition found that -f- of his provislona 
were exhausted in 28 months : how much longer would they last 1 

25 What cost 15f lbs. of cheese, at $8f- per hundred 1 

26. How many yards of carpeting f yd. wide wOl it take to cover a floor 
18 ft long and 15 ft. wide 1 

27. Iff yard of calico cost -]^., what will •} of an ell English cost 1 

28. How kvig wiU 468256 lbs. of beef last an army of 6945 sr idlers, aibiP- 
ing each man 1| lb. per day 1 
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39. How long would the same quantity of beef last the army, if reinfoicad 
jj 2500 men, allowing each man H lb. per day 1 

30. Bought f of a pipe of wine for $126 : what was that per gallon 1 

31. If a man can walk 17 miles in 5 hours, 12 minutes,-3l seconds, how 
far ran he walk in 3 hours, 40 minutes, 36 seconds 1 

32. If a man traveling 14 hours per day, peribrms half his journey in 9 
days^ how long will it take him to go the other half traveling 10 hours a dayl 

33. If you lend a man $700 for 90 days, how long ought he to lend you 
$1200 to requite the favor 1 

34. A milkman's measure was deficient half a gill to a gallon : how much 
did he cheat his customers in selling 8720 gallons 1 

35. If 85 yds. of caUco cost $10.20, what will 1500 yds. costl 

36. If 1650 lbs. of sugar cost $206.25, what will 87 lbs. cost 1 

37. If 1424 gals, of ofl cost $1062, what vnll 210 gals, cost? 

38. If wind moves 2f miles per hour, how long is it in moving from the pole 
to the equator, a distance of 6214 miles 1 

39. If -^ of a barrel of flour costs f of a dollar, what will -^ of a bhL cort % 

40. If ^ of a ton of chalk cost £-f-, what will -f- of a ton cost? 

41. If -S- of a bushel of wheat cost ${-, how much will ■}■ of a bushel oosti 

42. If f of a ship cost $16000, what vnll ^ of her costl 

43. If 16i bbls. of mackerel cost $65^, what wiU 48^ bbls. cost? 

44. If 28i gals, of oU cost $31.25, how much wiU $250 buy 1 

45. At $3^ for 40 doz. eggs, what will 460^ doz. cost 1 

46. The President's salary is $25000 per annum : how much can he spend 
per day, and lay up $10000 of iti 

47. If one person lies in bed 9 hours per day, and another 6 hours, how 
much time will the one gain over the other in 20 years 1 

48. A dstem has three faucets ; the 1st will empty it in 10 min., the 2d in 
20 min., the 3d in 30 min. : in what time will they all empty it 1 

49. A man and his wife drink a barrel of beer in 30 days, and the man alone 
can drink it in 40 days : how long will it last the wife ? 

50. A teacher being asked how many scholars he had, replied \ study Arith- 
metic, •!• study Latin, -|^ study Algebra, ij^ study Geometry, and 24 study 
French : how many scholars had he % 

51. A man having spent | and ^ of of his money, had £48| left: how much 
had he at first ? 

52. A man bequeathed ^ :;f his property to his wifC) -^ to his son, •}- to hif 

daughter, and the remainde/, which was $1500, to the Bible Society: what 
did his whole property amount to 1 

53. What is that number -J- of which exceeds ^ of it by 45 1 

54. Pewter is composed of 1 12 parts of tin, 15 of lead, and 6 of brass : hew 
much will it take of each ingredient to make 5650 pounds of pewter 1 

55. Two travelers start at the same time from Boston and Washington to 
meet each other; one goes 5 miles an hour, the other 7 mfles; the whole dis- 
tance is 436 miles : how far will each travel 1 
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56. A grocer divided a barrel of flour into 2 parte, so that the smaller con- 
tained } as much as the other : how many pounds were there in each 1 

57. A, B, and C, build a ship together; A advanced $1000, B $12000, and 
C $13000; they gain $5000: what is the gain of each? 

58. A, B, and C, entered into partnership ; A furnished $600, B and C ti>- 
gethcr $1800 ; they gained $960, of which B took $280 ; how much did A and 
C gain ; and B and C put in respectively ? 

59. The liabiUties of a bankrupt are $63240, and his assets $12648 : what 
per oent. can he pay 1 

60. A bankrupt compromises with his creditors for 37| per cent.: h« w mucn 
will he pay on a clcum of $36561 

61 . How much will he pay on a debt of $13680.375 1 

62. A owns f and B -jL of a ship ; A's share b worth $10000 more thai^ 
B's : wiiat is the value of the ship 1 

63. A man gave his oldest son ^ of his » wperty less $50; to the second, he 
gave -^; and to the youngest he gave tli". remainder, which was -J less $10: 
what was the amount of his property 1 

64. A man and boy together can frame a house in 9 days ; the man can 
frame it alone in 12 days: how long will it take the boy to frame it 1 

65. A cistern has a receiving and a discharging pipe ; when both are run- 
ning it takes 18 hours to fill it; if the latter is closed it requires 15 hours to 
fill it : if the former is closed, how long will it take the latter to empty it 1 

66. "Pour men, A, B, C, and D, spent £255, and agreed that A should pay 
I ; B i ; C i ; and D | : how much must each pay 1 

67. A, B, and C, formed a joint stock of £820, and gained £640, in the 
division of which A received £5 as often as B did £7, and C £8: how much 
did each put in and receive 1 

68. A, B, and C, gained a certain sum, of which A and B received $640, 
B and C $880, and A and C $800 : what was the gain of each 1 

69. What number is that -^g and -J of which being multiplied together, will 
produce the number itself! 

70. A club spent £2, 12s. Id. ; on settling, each paid as many pence as there 
were individuals in the party : how many were them, in the party 1 

71. The sum of two numbers is 120, and the difference of their squares ii 
4800 : what are the numbers 1 

12. The difference of two numbers is 53, and the difference of the squares 
is 10759: what are the numbers'? 

73. The diagonal of a square is 80 ft. : what is its sidel 

74. The diagonal of a square field is 120 rods: what is ite aret 1 

75. Find the side of the greatest square beam which can be hewn 5rom 

log 5 ft. in diameter 1 

76. The mainmast of a ship is 95 ft. long, the diameter of the base k Sj ft., 
that of the top 24 ft. : what is its solidity 1 

77. A man wished to tie his horse by a rope so that he coold feed on jufll an 
acre of ground • now long must the rope bel 
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78. What is the area of a dicle 1 mile in drcumference 1 

79. If the diameter of the son is 887000 miles, what is its sorfaoel 

80. If the diameter of Jupiter is 862&5 miles, what is its solidity 1 

81. A conical stack of hay is 20 ft high, and its base 15 ft. in 
what is its weight, allowing 5 lbs. to a cubic foot 1 

83. How many bushels will a cubical bin contain whose side is 9 ft. 1 

83. How many hogsheads will a cylindrical cistern 10 ft. deep and 6^ % 
liameter contain 1 

84. How far from the end of a stick of timber 30 ft. long, of equal size firon 
•nd to end, must a lever be placed, so that 3 men, 2 at the lever, and 1 at tho 
end of the stick, may each carry | of its weight 1 

85. How many different ways may a class of 26 scholars be arranged 1 

86. If 100 eggs are placed in a straight line a rod apart, how many nules 
must a person travel to bring them one by one to a basket placed a rod from 
Uie first egg 1 

87. What is the sum of the series 1, l-|-, 2, 2^, 3, &c., to 50 terms 1 

88. A blacksmith agreed to shoe a horse for 1 mill for the first nail in hia 
shoe, 2 mills for the second nail, and soon : the shoes contained 32 nails: how 
much did h^ receive 1 

89» Said a mule to an ass, if I take one of your bags, I shall have twice as 
many as you, and if I give you one of mine, we shaU have an equal number: 
with how many bags was each loaded 1 

90. What number taken from the square of 48 will leave 16 times 541 

91. Divide $1000 between A, B, and C, and give A $120 more than C, and 
C $95 more than B. 

92. A person being asked the hour of the day, said, that the time past noon 
was ^ of the time till midnight : what was the hour ? 

93. A, B, and C, can trench a meadow in 12 days ; B, C, and D, in 14 days; 
C, D, and A, in 15 days ; and D, B, and A, in 18 days. In what time would 
it be done by all of them together, and by each of them singly 1 

94. Suppose A, B, and C, to start from the same point, and to travel in the 
same direction, round an island 73 miles in compass, A at the rate of 6, B of 
10, and C of 16 miles per day : in what time will they be next together 1 

95. At what time between 12 and 1 o'clock do the hour and minute hands 
of a common clock or watch pmnt in directions exactiy opposite 1 

96. In how many years will the error of the Julian Calendar involve the 
loss of a day 1 

97. A man's desk was robbed 3 nights in succession ; the first night half the 
number of dollars were taken and half a dollar more ; the second, half the 
mainder was taken and half a dollar more ; the third night, half of what 
then left and half a dollar more, when he found he had $50 left: how mueh 
bad he at first 1 ^\ 

THB END. 



ANSWERS TO EXAMPLES. 

Note. — At the urgent reqaest of several distinguished Teachers, who htLf% 
leceived Thomson's Higher Arithmetic with favor, the pahlishers have issued 
an edition of it, containing the answers in the end of the book. It is hopea 
that pupils, who may use this edition, will have sufficient regard to their own 
improvement, never to consult the answer till they have made a strenuous and 
persevering effort to solve the problem themselves. 

N. B. — The work without the answers is published as heretofoie. 





ADI 


)rL 


[ON. Arts. 59- 


-61* 


Bx. 


Ans. 


Ex. 


Ans. 


Ex. Ans. 


1. 


$5445. 


17. 


28^011295. 


35. 9429190. 


2. 


41757 bushels. 


18. 


14303433. 


36. 11178170 


3. 


11596 pounds. 


19. 


100611775. 


37. 10306156. 


i ^• 


$31551. 


20. 


1805851434. 


38. 10662291. 


* 6. 


$5583. 


21. 


337351. 


39, 40. Given. 


6. 


65440 sq. miles. 


22. 


7221. 


41. 214. 


1, 


102451 sq. lYi. 


23. 


4251988. 


42. 253. 


8. 


528524 sq. m. 


24. 


3795. 


43. 276. 


9. 


666327 sq. m. 


25. 


73464390.- 


44. 19443. 


. 10. 


1362742 sq. m. 


26. 


33604444. 


45. 20714. 


^ 11. 


2§3890. 


27. 


15821984. 


46. 2476872. 


12. 


828463. 


28. 


97059404. 


47. $132085946. 


. 13. 


990240. 


29. 


1038220930. 


48. $107109740. 


14. 


96181521. 


32. 


$570805. 


49. 2069857 tons. 


15. 


127215713. 


B3. 


6460458 yards. 


50. $57981492. 


i »6. 


869754587. 


34. 


6657039 pounds^ 


51. Given. 


- 


SUB 


TRACTION. Art. 


76. 


1. 


$7095. 


10. 


$12280043. 


19. 5313439. 


2. 


28984 bushels. 


11. 


$23563746. 


20. 543679. 


3. 


$30954. 


12. 


430143 tons. 


21. 2007984. 


4. 


$46025. 


13. 


149237. 


22. 45103074. 


6. 


58000000 miles. 


14. 


3393329. 


23. 66729549. 


6. 


$6327597. 


15. 


54399581. 


24. 72820280. 


7. 


$26176670. 


16. 


8825431. 


25. 55301760. 


8. 


$1644737. 


17. 


4001722. 


26. 80200180. 


d. 


$7977899. 


18. 


2601900. 


27. 95658143. 
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[pages 46 — 60. 





SUBTRACTION CONTINUKD. A AT. 76» 


Ex. 


AM8. 

9000001. 


Ex. Amb. 


Ex. Am. 


28. 


39. 85807625. 


60. 926. 


29. 


99899999. 


40. 1598. 


51. 1511. 


30. 


83128433. 


41. 4004. 


52. 41846. 


31. 


40592424. 


42. 1384. 


., J $46900, W. 
^^' } $69460, H 


32. 


55352005. 


43. 14061. 


33. 


1995*7466. 


44. 12494. 


64. $2410 lost. 


31 


77919261. 


45. 11547. 


65. 171826. 


85. 


70061563. 


46. 3296. 


66. $1674737. 


3(5. 


63201371. 


47. 1606. 


67. $97. 


31, 


25311703. 


48. 3707. 


58. $3893. 


38. 


86282745. 


49. 2664. 


59. Given. 



MaLTIPLICATlON.— Art. 93. 



1. 


$24796. 


15. 


3931476. 


29. 


239968374861. 


2. 


$36099. 


16. 


415143630. 


30. 


449148410434. 


3. 


$56700. 


17. 


31884470. 


31. 


289975559744. 


4. 


90520 miles. 


18. 


8468670. 


32. 


294144537440. 


5. 


74175 pounds. 


19. 


43606216. 


33. 


335834314400. 


6. 


372500 days. 


20. 


11847672. 


.34. 


18834782688. 


7. 


960000 rods. 


21. 


57380625. 


35. 


109588282650. 


8. 


20835. 


22. 


11050156200. 


36. 


654638320927. 


9. 


21576. 


23. 


12810000. 


37. 


396890151372. 


10. 


68198. 


24. 


48288058. 


38. 


554270292192. 


11. 


176400. 


25. 


3473567604. 


39. 


2985984. • - 


12. 


1554768. 


26. 


88789980848. 


40. 


57111104051. 


13. 


5497800. 


27. 


9313702853. 


41. 


60435595442394 


14. 


1674918. 


28. 


67226401140. 


42. 


87112343040000 




CONTRACTIONS 


^ ] 


MULTIPLICATION 


.—Arts. 97--108* 


8. 


$1776. 


20. 


312046700000. 


29. 


96000 pounds. 


9. 


$5760. 


21. 


62690078000000 


30. 


359400000. 


10. 


$8100. 


22. 


6890634670000- 


31. 


143759940000. 


11. 


5782 s. 




000. 


32. 


28708635000)00 


12. 


23808 miles. 


23. 


494603050600- 


34. 


123240000. 


13. 


$11736. 




000000. 


35. 


2309760000. 


14. 


19845 8. 


24. 


87831206507- 


36. 


26366200000. 


15. 


$32256. 




000000000. 


37. 


144447000000. 


17. 


46500 bushels. 


25. 


678560051090- 


39. 


31276000000. 


18. 


365000 days. 




000000000. 


40. 


3747600000000. 


19. 


1634860000. 


28. 


18760 pounds. 


41. 


18064680000000 



FACES 61—74.] 
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PONrRACTIO 


NS 
ExT 


IN MULTIPLICATION 


CON 
Ex.~ 


fTINUED. 


Ex. 


An8. 


Anb. 


AM8. 


42. 


664726500000- 


74. 


4140. 


99. 


180600000. 




000. 


75. 


27936. 


100. 


2722946304. 


43. 


1075635900000- 


76. 


154250. 


101. 


2172069918. 




000. 


77. 


11348400. 


102. 


7225. 


4^. 


45514. 


78. 


34639552. 


103. 


65636. 


46 


68476. 


79. 


2685942. 


104. 


104650. 


47. 


400624. 


80. 


2801960. 


105. 


12744790. 


48. 


907002. 


81. 


72156000. 


106. 


31049291000. 


50. 


132525. 


82. 


1680000000. 


107. 


2732116062240 


61. 


307664. 


83. 


2000000000. 


108. 


222310980000 


52. 


2333616. 


84. 


43644865. 


109. 


20066857745- 


53. 


5691627. 


85. 


81708550. 




896. 


55. 


474309. 


86. 


401939564. 


110. 


1266700743298 


56. 


6027966. 


87. 


476413195. 


111. 


37968867755. 


57. 


7293699. 


88. 


62220780. 


112. 


39073U8478. 


58. 


4629537. 


89. 


637049231. 


113. 


102128^493520 


63. 


54530. 


90. 


406101366. 


114. 


142140^000000 


64. 


72819. 


91. 


42261696. 


115. 


60302400000- 


65. 


346896. 


92. 


504159579. 




000. 


m. 


6624403632. 


93. 


6724232767. 


116. 


9130020:^00- 


67. 


17661712450. 


94. 


7306369. 




000. 


68. 


21983532672. 


95. 


21760506. 


117. 


6800400^0000- 


ri. 


625. 


96. 


39429936. 




000. 


72. 


2916. 


97. 


2283344802. 


118. 


4000000000- 


73. 


5184. 


98. 


650633256. 




000000 







DIYISION.- 


-Art. 127. 






1. 


45 bu. 


'13. 5697ff. 


2.5. 3679. ^ 


35. 


826(51- 


2. 


85 bbls. 


14. 3823it. 


26. 4500. 




iWi^sV. 


8. 


$68if*- 


115. 4166f}-. 


27. 50830tVV- 


36. 


138'f805- 


4. 


$3. 


16. 21276^. 


28. 630. 




mm- 


5. 


*68ffr. 


17. 12152^. 


29. 235. 


37. 


900000900. 


6. 


$lSdl2ifi. 


18. 191iftQr. 


30. 648. 




90^9t+t- 


7. 


20+f^ days 


.19. 873. 


31. 267lOiJ*. 


38. 


tU009000- 


8. 


l73T^ds. 


20. 48. 


32. 568. 




9000HM. 


9. 


2773f}. 


,21. 48ffH. 


33. 8826211- 


39. 


90000900- 


10. 


1139Vff. 


22. 87tVs. 


*i*J. 




009 rhr. 


11, 


1443A. 


23. 108. 


34. 23434402- 






12. 


1489if. 


24. 45. 


rrff* 







402 




ANSWERS. 


[pages 75 — 96. 


CONTRACTIONS IN DIVISION. Arts. 129—139. 


Bx. Ans 


Ex. 


Ans. 


Ex. Aifs. 


Ex Am. 


1, 2. Given. 


18. 


36. 


37. 15. 


55. 2283781-H 


3. 132f]} a. 


19. 


68. 


38. 16-ftV. 


56. 941501if. 


4. 672. 


20. 


36if. 


39. 17. 


57. 478676if. 


6. 460. 


21. 


75. 


40. 30. 


58. 59207. 


6. 205. 


23. 


1207. 


41. 250 days. 


59. 1826896. 


7 1265. 


24. 


1690. 


42. 950 years. 


60. 138791if 


8. 20;34;56d. 


25. 


65l2i. 


43. $10tV. 


61. 65964i|f 


9. $650; 7650; 


26. 


8654. 


44. $285f?. 


62. 6162^. 


$43200. 


27. 


83H. 


45. $39VW. 


63. 15831|if. 


10. 267, and 


28. 


76+f. 


46. $2tff. 


64. 2iiun^ 


60000 R. 


29. 


77tf. 


47. $ll-gVr. 


65. 4134+H. 


11. 144, and 


30, 


142tf. 


48. $54-5^. 


66. 3966fH. 


360791 R. 


31. 


94. 


49. ,$219if|. 


67. 1658fff. 


12. 5823, and 


32. 


194i*. 


50. 18if. 


68. 7405tH^. 


67180309R 


33. 


1693if. 


51. 13529f|. 


69. 4362t4v. 


14. 105 b. 


34. 


3795]iV 


52. 12466H- 


70. 3186xAV. 


15. 184bbls. 


35. 


67. 


53. 12454ff. 


71. 97fMM. 


16. 197i|. 36. 


203TVr- 


54. 13446913f 


fjn qn(\ akta 


i Ji. vZVl III u 5 ]f (- 


CANCELATION.— 


Arts. 150, 151. 


2. 45. 4. 


65. 


6, 7. Given. 


9. 3i. 


3. 63. 5. 


73. . 


8. 6. 


10. 3. 


APPLICATIONS OP THE 


FUNDAMENTAL RULES. . 




Arts. 15 


2—159. 


1. Given. 


11. 


79. years ; 


19. Given. 


27. 632. 


2. 255 acres. 




94 yrs. 


20. 48 beggars. 


28. 974. 


3. 925 bu. 


12. 


$510i car. 


21. 20 flocks. 


29. 7124; 5516 


4. Given. 




|345i hor. 


22. Given. 


30. 13000; 


5. $190. 


14. 


65 years. 


23. 20 years. 


12264. 


6. 1125 sheep. 


15. 


175 rods. 


24. 10 months. 


31. 21151 


8. $2240. 


17. 


187825. 


25. 1842. 


20976. 


9. $3436. 


18. 


1033062. 


26. 1062. 


32. 786. 


PROPERTIES 


OF N^UMB] 


SRS. Arts. 162, 163. 


1—9. Given. 


13. 


2024122. 


18. 707961. 


22. 1614386. 


10. 20212331. 


14. 


1522365. 


19. 1036993. 


23. 118620366. 


11. 2350147. 


15. 


Given. 


20. 9753020. 


24. 3879090- 


12. 1331124. 


16, 


17. Given. 


21. 360913096. 


582. 



?AOES 97, 98.J 



ANSWERS. 
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ANALYSIS OF COMPOSITE NUMBERS.— Art. 165. 



Ex. Ans. 


Ex. Anb. 


1 Ex. 


Ams. 


4. 9=3X3. 


28. 2, 3, and 7. 


52. 


2, and 37. 


5. 2, and 5. 


29. 2, 2, and 11. 


53. 


3 


, 5, and 5. 


6. 2, 2, and 3. 


30. 3, 3, and 5. 


54. 


2 


, 2, and 19. 


7. 2, and 7. 


31. 2, and 23. 


55. 


r 


, and 11. 


8. 3, and 5. 


32. 2, 2, 2, 2, and 3. 


56. 


% 


, 3, and 13. 


9. 2, 2, 2, and 2. 


33. 7, and 7. 


57. 


% 


. 2, 2, 2, and ^ 


10. 2, S, and 3. 


34. 2, 6, and 5. 


58. 


3, 


, 3, 3, and 3. 


11. 2, 2, and 5. 


35. 3, and 17. 


59. 


2, 


, and 41. 


12. 3, and 7. 


36. 2, 2, and 13. 


60. 


2, 


, 2, 3, and 7. 


13. 2, and 11. 


37. 2, 3, 3, and 3. 


61. 


5, 


, and 17. 


14. 2, 2, 2, and 3. 


38. 5, and 11. 


62. 


2, 


, and 43. 


15. 5, and 5. 


39. 2, 2, 2, and 7. 


63. 


3, 


. and 29. 


16. 2, and 13. 


40. 3, and 19. . 


64. 


2. 


2, 2, and 11. 


17. 3, 3, and 3. 


41. 2, and 29. 


65. 


% 


, 3, 3, and 5. 


18. 2, 2, and 7. 


42. 2, 2, 3, and 5. 


66. 


7, 


and 13. 


19. 2, 3, and 6. 


43. 2, and 31. 


67. 


2, 


2, and 23. 


20. 2, 2, 2, 2, and 2. 


44. 3, 3, and 7. 


68. 


3, 


, and 31. 


21. 3, and 11. 


45. 2, 2, 2, 2, 2, and 2 


69. 


2, 


and 47. 


22. 2, and 17. 


46. 5, and 13. . 


70. 


5, 


and 19. 


23. 5, and 7. 


47. 2, 3, and 11. 


71. 


2, 


2, 2, 2, 2, and 3 


24. 2, 2, 3, and 3. 


48. 2, 2, and 17. 


72. 


2, 


7, and 7. 


25. 2, and 19. 


49. 3, and 23. 


73. 


3, 


3, and 11. 


26. 3, and 13. 


50. 2, 5, and 7. 


74. 


2, 


, 2y 5 and 5. 


27. 2, 2, 2, and 6. 


51. 2, 2, 2, S, and 3. 


75. 


2, 


2, 3, 3, and 3. 



76. 


120=2X2X2X3X5. 


82. 


1492=2X2X373. 




144=2X2X2X2X3X3 




8032— 2x2X2 X2X2X 


77. 


180-2X2X3X3X5. 




251. 




420=2X2X3X5X7. 


83. 


4604=2X2X1151. 


78. 


714=2X3X7X17. 




16806=2X3X2801. 




836=2X2X11X19. 


84. 


71640=2X2X2X3X3X6 


79 


574=2X7X41. 




X199. 




2898=2X3X3X7X23. 




20780=2X2X5X1039. 


80. 


11492 = 2X2X13X13X17 


85. 


84570=2X3X5X2819. 




980=2X2X5X7X7. 




65480=2X2X2X5X1637 


81. 


650=2X5X5X13. 


86. 


92352=2X2X2X2X2X2 




1728=2X2X2X2X2X2 




X3X13X37. 




X3X3X3. 




81660=2 X 2 X 3 X 5Xl8«l, 



T.ll. 



18 
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[pages 99 — 118 



ORBATEST COMMON DIVISOR.— Arts. 16S~1T1. 



Ex. Am. 


Ex. Ami. 


Ex. An8. 


Ex. Aki. 


1. Qiven. 


6, 7. Given. 


12. 1. 


18. 12. 


2. 3. 


8. 15. 


13. Given. 


19. 18. 


S. 1. 


9. 14. 


14. 3. 


20. 35. 


4. 5. 


10. 111. 


16. 16. 


21. 6. 


5. 2. 


11. 89. 


17. 16. 


22. 28. 



LEAST COMMON MULTIPLE.— Arts. 170, 177. 



1—3. Given. 
4. 90. 
6. 144. 

6. 180; 

7. 360 



d. 720. 
9. 12600, 

10. 604. 

11. 1134. 

12. 16015. 



14. 144. 
16. 600. 

16. 2620. 

17. 262. 

18. 1134. 



19. 360. 

21. 600. 

22. 1440. 

23. 13824. 

24. 61000. 



REDUCTION OF FRACTIONS.— Arto. 195-201 



4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

63 
64 
66 
66 
67 
68 
69 
70 
71 
72 



1, 2. Qiven. 
3. f. 
f 



■fr. 

4. 
f 



15. f. 

16. f 

1». -iVr. 

lo« TTT* 

21. 9. 

22. 6. 

23. 3f. 

24. 9+. 
26. 1. 

26. 60. 

27. 21. 

28. 62. 

29. 60t. 



80. 107-Hf. 

33. -V-. 

34. -V. 
36. H^. 
36. -W". 
37. 
38. 



+f 



5 i 4.0 B 

60 



39. ^^V^. 



44BQ 
I • 

43. ^ ViV°. 

44. -^Hti". 



40. 
41. 
42. 



47. tIt* 

48. rhr. 

49. -M. 

62. -ft. 

63. fjfx* 

64. VV. 

65. f. 

66. -fjf, 

67. "Tcif. 
58. TsT» 
69. f. 

60. tV. 

61, 62 GiT< 



TTo> tTJD» Ttnr> Tslr» 

m» fl « .84JL • 4Qg 
» 7Tir> Tto» «Ta» 

TTtTf T7ir> TrT* TtT* 

isos f sToTf it Off > jnToT* 

nn; HH; HU; HH- 



«W; m**; UH%. 



A 



1 a Bonn 
6 5 6 00 • 



6 5000 « 6 5 0' 

ftm; «m; tm*. 

73, 74. Given. 



76. 
76. 

77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 



Te » ST* TT> TT« 

1 ft . 40 . BA . AH 
• AA . ILA. . JL 



■1^ 



6 9 



Afi. • .aLA • iLfl. • AJL 
4 > 4 > 4 0) TIT- 

5Lfi. • JLZ • AA« A4 
6 » 60 » 6 » 60- 

5. . JL8. • 54- • SL3. 
4 5 » Ta > 4T » T2 • 

n. AIL. JB4. XA 
» 60 * 60 » 60* 

iWr; tWs; -ftW; I'M- 



FAGl^S 118 — 127.] 
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RBDUOnON OF FRACTIOlTS CONTIimKD. ^ART. 301« 



Bx. 



An8. 



86. Hm; nm; nm; 

fmf. 

87. nu; 



JLJSJL.. fll5Q 
6 800 » 6 SbO* 



oo« TTTi TTT> TTT> tTT* 



Ex. 



Amb. 



89. -rtflft; -«Wr; -ftftV; t*AV. 

on 4 »<^ * ±MJL • .ftJJI. • X8JL 
wu. TJcr » Tso I 780 » TaT« 

01 4Jl4. > JJLB. • A4 i » IgQ 
S'-*'* T40» tto » Tvo 9 TTlr- 



ADDITION OF FRACTIONS.— Arts. 303-304. 



1—3. Given. 

4. SH- 

5. 2i^. 

6. 2A- 

7. 2m. 

8. Irfl' 
®» 2-rfj. 

10. 3fH. 

11. 5i. 

12. 2iff. 



13. ItV. 

15. 2tjYo» 

16. 2li^. 

17. llif. 

18. 6i. 

19. 61i. 

20. 15-if^. 

22. TWr,oriVjr; 
TJnnr»or-jTnr 



23. i*A ; yftV' 

24. Tft"? TfoTS" 

25. Trf-; "nnr' 

27. l"5Trr > ar* 

29. ^^. 

30. HF. 

31. H«^. 

32. ^^f^. 



34. 
35. 
36. 
37. 
38. 
39. 
40. 
»4l. 
U2. 



JLA 



JUL 



mi 



tLM, 



AJ. 



gaari i 



1 8 B « • 



iW^ 



To 






SUBTRACTION OF FRACTIONS.— Arts. 9<N» 308. 



i. -h. 

5. ft. 

6. /r=i. 

7. nr*o» 

8. AVir. 

9. vwv 



10. Iff. 

11. H. 

12. 23. 

13. TftVd* 

15. 121^-. 

16. 69ff. 



17. 121fJ. 

18. 278+i. 

21. 125i. 

22. 238t^. 

23. 137f. 

24. 466f 



25. 291f. 

26. 603-ft. 

27. 974tV- 

28. f 

29. 8263f. 

30. 7lii. 



MULTIPLICATION OF FRACTIONS. -<;aSE I.— Arts. 311 IT. 



1 — 3. Given. 

4. V=3f. 

5. -V=12i. 

6. 18 A. 

7. 37f 

8. 48tt. 

10. 66fH. 

11. 167TfT. 

12. 776A. 

13. 662iH. 

14. 15. Given. 
16. 735f. 



17. 633i. 

18. 3716-1. 

19. 4448f. 

20. 2264tS-. 

21. 12519i. 

24. 108. 

25. 127. 

26. 240. 

27. 435. 

28. 560. 

29. 621i. 

30. 7011. 

31. 76 A. 



32. 514i. 

33. 305ifi> 

35. 10396t. 

36. I7460fi. 

37. 366Vft- 

38. 2067TfT< 

39. 35650fj. 

40. 235554if. 

43. 375. 

44. 738. 

45. 1178. 

46. 3450. 

47. 6796. 



48. 6897. 

49. 15282. 

50. 29318. 

51. 1280. 

52. 279. 

53. 4496. 

54. 8113. 
65. 10413tS. 
56. 6672ff. 

67. 5086-iV. 
58. 43462. 
69. 74290tV. 
60. 92280tt. 
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ANSWERS. [fagbs .28 — 148. 



MUi.nPUCATION OF FRACTIONS CONTIinTBD. CASR H. 

Arts. 919, 330. 



1, 2. Given. 
3. «=tV- 

10. Given. 



Ex. 



Aks. 



Ex. 



Ahs. 



11. 17.. 

12. 53f. 

13. 242ff' 

14. 329. 

15. 1362f. 

16. 3198if. 

17. 45lHi. 

18. 834iii. 

19. 2001-^^. 



20. 3232^^. 

21. 5148-^»ft. 

23. 167if|. 

24. 63T*ft. 

25. 24091f. 

26. 466rt- 

27. 300000. 
128. 700. 



Ex. 



An*. 



29. 99f. 

30. 78t. 

31. 47tV. 

32. 86. 

33. 401*. 

34. 1474^tW- 

35. |972f. 

36. $632dA- 

37. 5501 Am. 



CONTRACTIONS IN MULTIPUCATION OF 


FRACTIONS. 




Arts. !i91-995. 




3. {. 


11. ♦. 


21. 57600. 


32 4762i. 


4. :,«,. 


12. A- 


22. 99000. 


33 J5937i 


«wi. 


13. i. 


23. 18711. 


34 40187i 


«. V=2*. 


14. A. 


24. 14220. 


35 65450. 


7. f 


15. A. 


26. 2133i. 


^*\ 1278*. 


8. A- 


16. «Vr. 


27. 18466f 


36, 4083i. 


». +. 


19. 493i. 


28. 5580. 


39. 8150. 


10. 26. 


20. 8533i. 


29. 430000. 


40. 93833i. 


DIYISK 


3N OP PRACTK 


3NS.~Art8. 994 


r~941. 


1—8. Oiven. 


18, 19. Given. 


33. 9ti%. 


51. A. 


4. A- 


20. «. 


34. 13iff. 


52. f 


6. •^^- 


21. A. 


37. 13^, 


53. 31i. 


6. A=A. 


22. 23i. 


38, 8iVA. 


54. Vt. 


^. A. 


23. 40i. 


40. 220i. 


55. If. 


8. A=i. 


24.'i. 


41. 30ti. 


56. 1. 


8. VW. 


25. i. 


42. 50tf. 


58. \\\. 


10—13. Given. 


26. 3fJ. 


43. 6t^. 


59. i/^. 


14. 1/iV. 


29. 135. 


46. 383^. 


60. ^. 


15. 2+?. 


30. 168. 


47. 54t^VV. 


61. 5i. 


16. 8ff. 


31. W^. 


49. 2A- 


63. t. 


n. m. 


32. llff. 


50. H- 


64. i. 


APPU 


CATION OF FK 


AClioNS.— Art. 


949. 


1. 88iiyds. 


4. $14if. 


7. $l548i. 


10. 5606W 1 


8. 162tVlbA- 


5. $62ii- 


8. t;5516i. 


11. $483f. 


t. $54t. 


6. $635^. 


9. $1515. 


12. $100. 



PAOES 143 1 70.] ANSWERS. 
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APPLICATION OF FRACTIONS CONTINUED. ART. 243* 



Ex 



Ans 



13. $16111+. 

14. 404552t^lb 

15. $1806-}. 

16. 3612i bu. 

17. $30968f 

18. 6939TVm. 

19. 5229 m. 

20. $9l76i. 



Ex. 



An8. 



21. 165iyds. 

22. 218ilbs. 

23. 6261 gals. 

24. 20TVlbs. 

25. 53+ yds. ' 

26. 27 boxes. 

27. 153f bbls. 

28. 29iS- suits. 



Ex 



AN8 



Ex. 



AN8. 



29. 381*^ rods. 

30. $3fif. 

31. $6-f. 

32. 584+ bu. 

33. 4f doz. 

34. 6^ cts. 

oO. <7 Y 9 g S. 

36. $13yW. 



37. $5+fi. 

38. 42tSt tons. 

39. $lt^2%. 

40. $l+iSi. . 

41. $Siih 

42. 2664++! d 

43. $33798H1. 



REDUCTION.— Art. 282* 



2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 

15. 

16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 



68810 far. 

86768 far. 

284079 far, 

96616 far. 

£25, 13s. 6d. 3 far. 

£433, la. 2d. 3 far. 

266 guin. 188. 8d. 

1448 sixpences. 

6050 threepences. 

170472 grs. 

9000 pwts. 

1010047 grs. 

2 lbs. 1 oz. 10 pwts. 

16 grs. 

177 lbs. 9 oz. 12 pwts 

1696 lbs. 

564000 oz. 

104300 lbs. 

71680000 drs. 

lOcwt. 16 lbs. 

133T.iacwt.351bs 

1 T. 202 lbs. 1 oz. 

9120 drs. 

37440 sc. 

64 lbs. 1 1 oz. 5 drs. 

881bs.4oz.7drs.2sc 

142660 ft. 



28. 8653600 m. 

29. 5280000 yds. 

30. 54 ra. 7 fur. 38 r. 

2 yds. 2 ft 

31. 91.2 m. 4 fur. 31 r. 
Uyds. 2 ft. 7in. 

32. 6031 rods. 

33. 17 m. 20 r. 

34. 132105600 ft 

35. 2660 na. 

36. 5000 qrs. 

37. 6396 yds. 2 qrs. 1 na 

38. 9302F.e.4qrs.3na 

39. 10156 na. 

40. 7116qts. 

41. 693 gals. 

42. 26528 gi. 

43. 48 bar. 20 gals. 

44. 117 pi. 1 hhd. 46g. 

3 qt.s. 1 pt. 2 gi. 

45. 102128 gi. 

46. 12960 pts. 

47. 87 bar. 26 gals. 

48. 630 hhds.,44 gals 

49. 19520 pts. 

60. 488 qts. 

61. 24440 qts. 



52. 28992 pts. 

53. 1427 bu. Ipk. 

54. 130100 qts. 

55. 36360 min. 
66. 31557600 sec. 

57. 84wks. 6hrs.45m]ii 

58. 6dd.2h.4m.40sec 

59. 31656928 sec. 

60. 946728000 sec. 

61. 10 yrs. 

62. 397200". 

63. 1360000." 

64. 2126°, 11', 54". 

65. 656566s. 16o, 40'. 

66. 470660 sq. ft. 

67. 4366073i sq. ft. 

68. 32640868360 sq.m. 

69. 682 A. 1 R. 3 r, 
269i sq. ft. 

70. 269200 cu. in. 
1!71. 4651562 cu. in. 

72. 10877760 cu. in. 

73. 49 cu. ft. 1 cu. in. 

74. 306C. 48cu. ft. 
76. 4492800 cu. in. 
76. 52 T. 40 cu. ft. 

180 cu. in. 



APPLICATIONS OF REDUCTION.— Arts. 2§3— 2S4« 



1. Given. 

2. 576 lbs. avoir. 

3. 691 lbs. 10 oz. 
6t^ drams. 



4. l77ilbs.Troy,or| 7. 58 lbs. 4 oz. Troy. 



145iff lbs. avoir 
6. 265^ lbs. Troy, or 
218iif lbs. avoir. 



8. 21fi% lbs. Troy. 

9. 271 lbs. 3 oz. 
10. Given. 
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APPUOATIONS OF RSDUOTION CONTINUED. ^ARTS. 9 §5 — 993. 



Aks. 



11. 860sq.ft 

12. 14 A. 10 sq. rds. 
18. 108 sq. 7. 8 sq. ft. 

14. 446 A. 1 R. 

15. 40 A. 

16. 86 sq. yds. 

17. 66 sq. yds. 

18. llli sq. yds. 

20. 56{ cu. ft. 

21. 126 cu. ft. 

22. 86 C. 2 cu. ft. 

28. '748CU. ft. 

24. 756 cu. ft. 

25. 72 cu. yds. 

26. 160 cu. ft. 

27. 1800 cu. ft. 

29. 17280 bu. 



Ex. 



An8. 



30. 3456 wine gals. 

31. 8640+ w. gals. 

32. 5184 beer gals. 

33. 6912 b. gals. 2 qts 

34. 80-iVl)u. 

35. 100 bu. 

36. 800 bu. 

37. 897+4- w. gals. 

38. 7l2iff bar. 

39. 902867ii+ hhds. 

41. 622+cu. ft. 

42. 1244+ cu. ft. 

43. 8+i cu. ft. 

44. 2 10++ cu. ft. 

45. 842VV cu. ft. 

47. 42^ bu. 

48. 46Agals. 



Ex. 



AN8. 



49. 14 hhds. 48++ g, 

51. 51++ beer gals. 

52. 45++ wine gals. 

53. 24+ j w. gals. 

54. 1598 w. gills. 

55. 2207+f w. gab. 

56. 3125++qts. 

57. 2734++ gals. 

59. 8 min. 36 sec. 

60. 39 min. 

61. 1 hr. 8 m. 40 SCO. 

62. 33 min. 48 sec 

63. 12 h. 28 m. 12 8. 

64. Given. 

65. 4° 45'. 

66. 12«» 46'. 

67. 13° 23'. 



COMPOUND NUMBERS REDUCED TO FRACTIONS.— Art. 990. 



1-4. Given. 
6. <£++. 

• • * I f « • 
8. -ft lb. Troy. 
0. Vft-lb.Troy 

10. ++ lb. avoir. 

11. +++ T. 



12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 



+ yd. 

+t+m. 

•jftV A. 

iVfSq. 

+ gal. 
+ hhd. 

T+ffd- 
tJt tr. 



20. TJTTiTV' 

22. -ft. 

23. m- 

24. i. 
26. -if. 

26. Tf,. 

27. VW. 

28. -x*^. 



29. +++. 

30. uVfafl - 

31. Tt++ir. 

32. iVAWr. 
o3. ig". 

34. iVif. 

35. +. 

36. "tV* 



. FRACTIONAL COMPOUND NUMBERS 

ftBDUCBD TO WHOLE NUMBERS OF LOWER DEN0BIINAT10N8. — ArTS. 997^ 



8. I7s. 6d. 

4. 7d. + far. 

5. 5 oz. 2 p. 20+ g. 
6« 12 pwts. 12 grs. 

7. 10 oz. 10+ drs. 

8. 571bs.2oz.4+drs.jl9. 22+ sec. 
9 1260 lbs. 20. 17' 8+". 

10 2 ft. 4+ in. 22. +++ d. 



13. 2 qts. 1 pt. 1+gi. 

14. 55 gals. 1 pt. 

16. 3pks. Iqt. l+pts. 

17. 46 min. 40 sec. 

18. 21 hrs. 36 min. 



11. 6 ft. 2+ in. 

12. I77r. 12ft.l0in. 



28. -f^ oz. 
24. H r. 



25. 6++ hrs. 

26. 2688 min. 

27. 8-ftna. 

28. 17++ qts. 

29. 174+Hqts. 
80. 4+f oz. 

31. 66 pwts. 

32. 7iVffr. 

33. A sq. ft. 

34. 70' 
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COMPOUND ADDITION.— Art. 300. 



Ex. 



Ans. 



3. £106, 33. Id. 

4. £188, 13s. ^d. 

6. 9 T. 8 cwt 17 lbs. 

6 45 T. 4 cwt. 67 lbs. 
2 oz., 

7 107 lbs. 7 0.8 p. Ig. 

8 330lbs. 2o. 3p. 6g. 
9. 4fur. 13r.l3ft. 3in. 



Ex. 



Ans. 



10. 109 1.2 m. 6 fur. 1ft. 

11. 114 yds. 3qrs. 

12. 387 yds. 1 qr. 

13. 138 A. 114 sq. r. 
80 sq. ft. 

14. 468 A. IR. 33sq.r. 

15. 43 sq. yds. 5 sq. ft. 
125 sq. in. 



Ex. 



Ans. 



16. 240 gals. 

17. 181 hhds. 59 gala 
1 pt. 1 gi. 

18. 115 w. 15 h. 26 m. 

19. 322 bii. 1 pk, 6 qta, 

20. 135 qrs. 3 bu. 3 pkg 
2qts. 



COMPOUND SUBTRACTION.— Arts. 303, 303. 



1. Given. 

2. £9, 2s. 8d. 3 qrs. 

3. £60, 4s. 7d. 3 qrs. 

4. £499, 13s. 4d. 2 qrs. 

5. 8 cwt. 1 qr. 6 lbs. 
10 oz. 

6. 24 T. 1 cwt. 71 lbs. 

7. 19 m. 289 . 2 ft. 

8. 1 1. 1 m. 7 fur. 10 r. 
12^ ft. 



9. 35 bu. 2 pks. 6 qts. ' 

10. 19 qrs. 6 bu. 2 pks. 

11. 55 yds. 2 qrs. 3 na. 

12. 44 yds. 1 qr. 3 na. 

13. 6 gals. 2 qts. 1 pt. 

14. 48 hhd. 46 g. 2 qts. 
16. 86 A. 119 r. 

16. 235 A. 48 r. 

17. 66 C. 90 cu. ft. 

18. 339 cu. ft. 26 in. 



19. 260 3' 15". 

20. 35° 3' 30" 

21. 10O26'. 

22. 64 yrs. 2 mos. 2 wks 
6 d. 2 hrs. 46niin. 6s 

23. Given. 

24. 67yrs. 9mos. 22 d 

25. 

26. 1 yr. 6 mos. lid. 

27. 3 yrs. 9 mos. 22 d. 



COMPOUND MULTITPLICATION.— Art. 305. 



1, 2. Given. 

3. £247, 6s. Id. 

4. £24, 9d. 

6. 17 T. 55 lbs. 

6. 403 T. 17 cwt. 56 lbs 

7. 6891bs.8oz.l6pwts 

8. 6 lbs. 10 oz. lOpwts 

9. 3039 hhds. 39 gals. 
1 qt. 1 pt. 

10. 6668 pi. 32 gals. 

11. 2368 yds. 

12. 5376 vds. 

13. 14778 m. 1 fur. 32 r. 



14. 2044 1. 1 m. 4 fur. 

30 n 
16. 8962 bu. 16 qts. 

16. 2968 qrs. 6 bu. 2 pks. 
6 qts. 

17. 7821 A. 20 r. 

18. 25172 A. IR. 3r 

19. 24645 cu. ft. 930 
cu. in. 

20. 96350 C. 50 cu. ft 

21. 12783 d. 11 h. 28 m. 

22. 1199 yrs. 9 mos. 
3 wks. Id. 



23. 158910 13' 30" 

24. 204° 10'. 

26. 4581 bu. 8 qts. 

26. 2453 bu. 4 qts. 

27. £6, 16s. lOid. 

28. £679, 3s. 4d. 

29. £297. 

30. £507, 16s. 3d. 
31k 36 C. 74 cu. ft 

944 in. 

32. 866 lbs. 12.0Z. 

33. 26418 lbs. 12 07- 

34. 8662 gals. 2 qts. 



COMPOUND DIVISION.— Art. 307. 



1-3. Given. 

4. 51 lbs. 3 oz. 10 pwts. 
1 5f grs. 

5. 31 bu. 14t qts. 

6. 25 bu. 1^ pts. 

7. £20. Is. 6d. 



8. £4, 1 7s. 3d. i qr. 

9. 10 yds. 3 qrs. If na. 

10. 9 yds. 1 qr. -J-f na. 

11. 83 m. 2 fur. 26 r. 11 ft. 

12. 214 m. 2 fur. 27 r. 
4 ft. I in. 
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COMPOUND division" CONTINUED. ^ART. 307. 



Ex. 



AN8. 



13. 1 gal. 2 qts. 1 pt. 1+| gi. 

14. 44 hhds. 29 gals. 1 pt. l-f gi. 
16. 24 d. 8 hrs. 42 min. 40 sec. 

16. 10 yrs. 35 d. 1 hr. 13 min. 
11-^ sec. 

17. 1° 48' 41i''. 



Ex. 



Ans- 



18. Is. 17° 52' 21ff". 

19. 9C. 84 ft. 1016^ in. 

20. 6 C. 92 ft. 850i+ in. 

21. 6s. lO^d. 

22. 7s. lid. 3|^qrs. 

23. 10s. lid. 2VV qrs. 





ADDITION OP DECIMALS.— Art, 330. 


1, 


2. Given. 


9. 867.006. 


16. 2.471092. 


3. 


428.1739. 


10. 1097.84143. 


17. 0.0711824. 


4. 


103.8623. 


11. 1408.26569. 


18. 0.3632637. 


6. 


14.747274. 


12. 127.06034. 


19. 0.807711. 


6. 


60.149. 


13. 33.3182746. 


20. 0.1627166. 


7. 


332.1249. 


14. 16674.1613. 


21. 0.996062. 


8. 


601.16998. 


16. 1.807. 


22. 0.329773. 




SUBTRACI 


ION OF DECIMALS.- 


-Art. 322. 


1, 


2. Given. 


13. 2.291. 


24. 0.000999. 


3. 


1427.633782. 


14. 9.9999999. 


26. 699.93. 


4. 


20.987651. 


16. 8.000001. 


26. 28999.908. 


5. 


72.6193401. 


16. 4635.6346. 


27. 265999999.744. 


6. 


81.16877. 


17. 641.787. 


28. 0.414. 


7. 


0.066721622. 


18. 46.43606. 


29. 0.0041. 


8. 


0.01. 


19. 0.0000999. 


30. 0.000000000999. 


9. 


9.999999. 


20. 0.0000396. 


31. 0.002873789. 


10. 


64.0317753. 


21. 31.99968. 


32. 0.062156. 


11. 


24680.12377. 


22. 44.99965. 


33. 0.71699. 


12. 


24.76. 


23. 98.99999901. 


34. 0.0000843174. 




MULTIPLICA 


TION OF DECIMALS 


—Art. 324. 


1. 


681.46 ft. 


13. 36.740232. 


26. 0.00164389993. 


2. 


25020 miles. 


14. 919.82036. 


26. '160.86701632806. 


3. 


2056.376 gals. 


16. 0.000000072. 


27. 0.0628840690916& 


4. 


136.126 nails. 


16. 0.00105175. 


28. 2.6067823. 


6. 


788.0126 sq. yds. 


17. 390.657556. 


29. 64.327106106314. 


6. 


43560 sq. ft. 


18. 276.230694. 


30. 0.0000118260069. 


7. 


2465.376 sq. rods. 


19. 148.64244532. 


31. 11027.4019964371C 


8. 


0.260325. 


20. 73.26771882. 


32. 94167471.869664- 


9. 


18.93978. 


21. 52.17977576. 


039. 


10. 


14.78091. 


22. 0.0306002448. 


33. .0000f006676642. 


11. 


0.613836. 


23. 4701.169144360. 


672. 


12. 


0.0320016. 


24. 636.660(176962. 
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CONTRACTIONS IN MULTIPLICATION OP DECIMALS. 

Arts. 325-327. 



Ex. An8. 


Ex. Ans. 


£>x. Ans. 


1. Given. 


9. 75000. 


17-20. Given. 


2. 429302.13401. 


10. 6.5. 


21. 0.09484. 


3. 106723.50123. 


11. 48. 


22. 1.262643. 


4. 608340.17. 


12. 2480. 


23. 0.0769. . 


6 304672.14067. 


13. 381. 


24. 0.0389264. 


6. 44632140.32. 


14. 66.04. 


26. 0.00876. 


7. 2134667.82106. 


16. 834000. 


26. 0.002616. 


8. 500. 


16. 10. 


27. 0.001789. 



DIVISION OF DECIMALS. 



1-3. Given. 

4. 13 boxes. 

5. 8 suits. 

6. 4.98347-t-days. 

7. 82.9997-j-loads. 

8. 27.7173-i-days. 

9. 150.25 bales. 
10. 5.9291+. 
U. 6.632. 



12. 79098.8236-f 

13. 0.6344-f-. 

14. 1210.2344+. 

15. 0.03. 

16. 1 34.8806+. 

17. 59.4060+. 

18. 24.8266+. 

19. 4320.67. 

20. 0.02. 



Art. 330. 

21. 83671000. 

22. 266. 12 10+. 
1 23. 0.000D06. 

24. 60.2689. 

25. 211.076. 

26. 400000. 

27. 60000000. 

28. 4000000. 

29. 311.487360+. 



CONTRACTIONS IN DIVISION OF DECIMALS.— Arts. 331-33 



1, 2. Given. 

3. 67234.667. 

4. 103.42306. 
6. 0.42643621. 
6. 6.72300046. 



7. 0.000012300456. 

8. 0.0000020076346. 

9. Given. 

10. 0.1274. 

11. 0.09471. 



12. 1.611. 

13. 0.04026. 

14. 0.0954776. 

15. 2.0208. 

16. 0.980439. 



DECIMALS REDUCED TO COMMON FRACTIONS.— Art. 335. 



1, 2. Given. 
3. i. 

6. innr* 



a JL3. 

8. inni' 

9. -f^* 



10. as 

11. ToTT' • 
13. -sVoV* 



14. 
15. 
16. 
17. 



■.13 8^ 

2 6 • 



JiQ 1. 

So '. 



COMMON FRACTIONS REDUCED TO DECIMALS. 



Arts. 33T— 344. 



J -3. Given. 


10. 0.6. 


17. 0.626. 


4. 0.6. 


11. 0.8. 


18. 0.75. 


6. 0.26. 


12. 0.6. 


19. 0.875. 


6. 0.5. 


13. 0.126. 


20, 21. Givvsn. 


7. 0.75. 


14. 0.26. 


22. Terminate. 


8. 0.2. 


16. 0.376. 


23. Terminate. 


9. 0.4. 


le: 0.6. 


24. [nterminatf'. 



18* 



25. Terminate 

26. Terminate 

27. Interminate. 

28. Terminate. 

31. 0.3. 

32. 0.6. 

33. 0.16. 



* 
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OOimOH FRACTIONS &KDUCED TO DECIMALS 


CONTINUED. 


Ex. Am. 


Ex. Aift. 


Ex. Ans. 


Ex. Ami. 


34. 0.3. 


41. 0.'714285. 


48. 0.6. 


66. 0.0048828- 


85. 0.6. 


42. 0.857142. 


49. 0.7. 


126. 


36. 0.83. 


43. 0.1. 


50. 0.8. 


67. 0.583. 


37. 0.142867. 


44. 0.2. 


51. 0.1875. 


68. 0.076923. 


38. 0.285714. 


46. 0.3. 


62. 0.076923. 


69. 0.0104895. 


39. 0.428571. 


46. 0.4. 


63. 0.024. 


60. 0.46835443- 


40 0.671428. 


47. 0.6. 


64. 0.0112. 

65. 0.276. 


03797. 


COMPOUND NUMBERS REDUCED TO DECIMALS.— Art. 346. 


1, 2. Given. 


6. 0.416 s. 


10. 0.2683 hr. 


14. 0.876 bu. 


3. £0.6375. 


7. 0.5416 8. 


11. 0.127083 d. 


15. 0.6625 pk. 


4. £0.825. -^ 


8. 0.116625 m. 


12. 0.0526 cwt 


16. 1.125 gals. 


5. £0.87916. 


9. 0.25626 m. 


13. 0.46876 lb. 





DECIMAL COMPOUND NUMBERS REDUCED TO WHOLE 

ONES.— Art. 34§. 



a. 14s. 6d. 

3. 2s« 7(1. 3.2 qrs. 

4. Id. 2 qrs. 
6. 9d. 3.6 qrs. 
6. 12 lbs. 8 oz. 



7. 6 oz. 15.36 drs. 

8. 88 rods. 

9. 7 ft 0.61 in. 

10. 11 gals. 1 qt. 1 pt. 
3.7184 gills. 



11. Iqt. Ipt 3.4432 gi. 

12. 10 h. 13 m. 9.12 sec. 

13. 50inin. 42 sec. 



REDUCTION OP CIRCULATING DECIMALS.— Art b. 355—61. 



1, 2. Given. 

3. if, or 1^. 

4. iff, or T^. 
6. f{i,orii. 

6. if, or A. 

7. "5^, or tV- 



8. iVf,orTh-. 

9. i. 
10. fy. 

U. tV- 

15. ii|f,orif. 

16. -fir. 



11, ■^. 
18. 
19. 
20. 

or yff 

23. 0.277. 



8838 



^ft487JL8B ■ 
9 9 9 9 9 9 0) 

fr. 



0.333.. 
0.046. 
24. 4.3213. 
6.4263. 
0.6000. 



ADDITION OP CIRCULATING i)ECIMALS.— Art. 363. 



2. 179.2745563. 

3. 476.65129. 

4. 47.86683. 



5. 694.691 

6. 112.7*2 J4. 

7. 223.5107744. 



8. 1380.0648193. 

9. 6974.10371. 
10. 339.626i77443 



SUBTRACTION OP CIRCULATING DECIMALS.— Art. 363, 



1, 2. Given. 
8. 391.6624. 
4. 3.81^24. 



5. 4.789. 

6. 400.915. 

7. 3.9046. 



8. 218.60. 

9. 0.613640731*. 
10. 2451.386. 
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MULTIPLICATION OF CIRCULATINQ DBCIMALS.— Am. 364. 



Bz. 



Am. 



1, 2. Given. 
8. 0.082. 
4. 1.8. 



Ex. 



An8. 



5. 889.185. 

6. 778.14. 

7. 750730.618. 



Ex. 



Ams. 



8. 31.791. 

9. 84998.4199008. 
10. 2.297. 



DIVISION OP CIRCULATING DECIMALS.— Art. 365* 



1, 2. Given. 
8. 55.69. 
4. 5.41468. 



5. 7.72. 

6. 8574.3. 

7. 3.506493. 

8. 3.145. 



9. 62.828834196- 
89i. 
10. i.4229249011- 
85770750988. 



ADDITION OP FEDERAL MONEY.— Art. 374. 



1. Given. "• 

2. $265.04. 
8. $581,128. 

4. $560.56. 

5. $1795.84. 

6. $1431.50. 



7. $3531.432. 

8. $12200.524 

9. $185,285. 

10. $74.33. 

11. $350.82. 

12. $6491.05. 



18. $8765.12. 

14. $16989. 

15. $378,383.- 

16. $300,166. 

17. $256,218. 



18. $1945.258 

19. $82110.17. 

20. $71774.75. 

21. $27860.74. 

22. $81800.68. 



SUBTRACTION OF FEDERAL MONEY.— Art. 375. 



1. Given. 

2. $12.18. 
8. $84.82. 

4. $247.15. 

5. $918.48. 



6. $183.22. 

7. $823.47. 

8. $373.82. 

9. $10870.75. 
10. $1699.49. 



11. $9947.788. 

12. $61119.364 

13. $18,981. 

14. $88.11. 

15. $189.92. 



16. $2,987. 

17. $82,056. 

18. $10890.07. 

19. $89989.90. 



MULTIPLICATION OF FEDERAL MONEY.— Arts. 37T, 378. 



3. $83.60. 

4. $517.^25. 

6. $39.59375. 

7. $1440.75. 

8. $40.59375. 



9. $84,875. 

10. $193.75. 

11. $205,625. 

12. $326.25. 

13. $2.0925. 



14. $2.84975. 

15. $909,375. 

16. $2.70. 

17. $14.0625. 

18. $15.78375. 



19. $28,125. 

20. $220.50. 

21. $142.50. 

22. $2381.875. 

23. $14084.12^ 



1. Given. 

2. $4.50. 
8. $0.06. 
4. $3.18. 



DIVISION OF FEDERAL MONEY.— Arts. 37(1-381. 

5. Given. 

6. 8.207 coats. 

7. 7.871+ times. 
9. 308.036+ K»ls. 



10. 543.518+ yds. 

11. 991.421+ doz. 

12. 860 skeins. 

13. $8,524+. 
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DlVISIOir OF FEDERAL HONEY CONTINUED. ART. 3§1. 



Ex. 



Ams. 



14. $1.50. 

15. $6.25. 

16. |1.9'73 + . 
11. $3,616+. 
18. $0,084+. 



Ex. 



Ans. 



19. $0.04049 + . 

20. $0.02709 + . 

21. $].'78008 + . 
22v $1.5435 + . 

23. 1714.285+ bu. 



Ex. 



Ans. 



24. 113.56377+ tOM 

25. $0.595238+. 

26. 245.517+ acres. 

27. 500 cows. 

28. 150 carriages. 



APPLICATIONS OP FEDERAL MONET.— Arts. 3§2-§5. 



1. Given. . 




13. $5885 




28. $0.0072. 


2. $800. 




14. $10538.625, 


29. $0.0064. 


8. $511.50. 




16, 16. Given. 


30. $13.4719 + 


4. $780. 




17. $6.33375. 


per cwt. ; 


5. $780. 




18. $104.55. 


$0.134719+ 


6. $1350. 




19. $114,198. 


per lb. 


7. $1020. 




20. $59.5856. 


31. $12.88506 cwt. 


8. $864.50. 




21. $505.3775. 


$0.1288506 lb. 


0. $2418. 




22. $1901.75. 


32. $129,625. 


10. $4440. 




23. $5.40625. 


33. $208,838. 


11. $1424.75, 




24. $52,126. 


34. .$1734.875. 


12. $2691.875. 




25. $437,645. 


35. $13703.78. 




PEILCEJJTAGE. Art. 388* 


5, 6. Given. 


14. $43.13 rec'd. 22. 376 sheep. 


30. $90.4824. 


7. $7.6876. 


$819.43 paid. 23. $1668. 


31. $844.08. 


8. $8.7626. 


16. $402,06. 24. 187.6 lost ; 


32. $4724.77flw 


9. $3.4608. 


16. $134. 1312.6 saved. 


33. $1260. 


10. $8.7078. 


17. $32,626. 26. $8,126. 


34. $12000. 


11. $114.1070. 


18. $34.03676. ;26. $6,316. 


36. $21900, 1st; 


12. $10.60. 


19. $62.50. 127. $84.62016. 


$14600, 2d 


13. $219. 


20. $i46.666+. 


28. $260. 


36. $200. 




21. $8.771876. 29. $760. . l37. $0.96. 


APPLICA1 


nONS OP PPRCENTAGE.— Arts. 39^97. 


i. Given. 


10. $619,887. 


19. $761904.761. 


30. $8840.70. 


2. $12,607. 


11. $44.32. 


20. $4126.66. 


31. $7072. 


3. $68,878. 


12. $673.76. 


21. $1413.976. 


32. $3662.50. 


4. $73,169. 


13. $67.29. 


22. $46.50. 


33. $1360 rec'd 


-5. $116,203. 


14. $416,831. 


23. $22,113. 


$180 lost 


6. $616. 


16. $106,831 A. 


24. $9,376. 


34. $7490.60. 


7. $683,842. 


$2029.798 0. 


26. $318,976. 


35. $960. 


8. $62,834. 


17. $21078.431. 


28. $.S692.60. 


36. $4427.60. 


9. $166,876. 


18. $ 


3439.613. 


29. $2260. 




37. $9028.60. 



"N 
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INTEREST.- 


-Art. 404* 




Ex. Ans. 


Ex. An8 


Ex. An8. 


Ex Ana 


1. $29.61. 


10. $8,103. 


19. $889.44. 


28. $3312.209. 


2. $43,255. 


11. $6,853. 


20. $1,135. 


29. $5278.162. 


3. $40,367. 


12. $19.14. 


21. $1,409. 


30. $16,158. 


4. $51.20. 


13. $60.27. 


22. $1,898. 


31. $206,718, at 


5. $60,263. 


14. $89.40. 


23. $102,125. 


360 days ; 


6. $44,414. 


15. $958.41. 


24. $154,216. 


$203,886, at 


7. $194.68. 


16. $657.45. 


25. $704,083. 


365 days. 


8. $17,803. 


17. $1006.833. 


26. $2,976. 


32. $66778.64 


9. $28,206. 


18. $1585.018. 


27. $76,131. 





SECOND METHOD.— Arts. 409—413. 



4. $8.50. 

5. $1,066. 

6. $70,151. 

7. $97.28. 

8. $30.78. 

9. $398,287. 

10. $1177.50. 

11. $1113.024. 

12. $10.05. 

13. $11.0025. 

14. $988,761. 



15. $82,078. 

16. $39,179. 

17. $320,833. 

18. $9.8437. 

19. $85,207. 

20. $400. 

21. $1638.442. 



22. 
23. 

24. $12666.076. 

25. $16360.996. 



[26. $307.66. 

27. $227,994. 

28. $8. 

29. $0.07. 

31. $15.60. 

32. $21.09. 

33. $1,272. 

34. $4,778. 

35. $46.35. 

36. $129.15. 

37. $168,552. 



38. $137,288. 

39. $481,016. 

40. $391,062. 

41. $1531.25. 

42. $3425.656. 

43. $16320.528. 

45. $2,145. 

46. $74,392. 

47. $10,835. 

48. $398,055. 

49. $14,532. 



APPLICATIONS OP INTEREST.— Arts. 415—419. 



2. 
3. 
4. 
6. 
6. 



25. 
15. 



$45,014. 



7. $36.08. 

8. $91,085. 

9. $107,854+. 

10. $533,867. 

11. $25729.166+ 



12. $6547.20. 

14. $499,034. 

15. $498,595. 

16. $4149.689. 
19. £19, 5s. 10^ 



20. £8, 18s. 9 d. 

21. £12, 10s. 

22. £1898, 10s. 

4|d. 

23. £2900. 



PROBLEMS IN INTEREST.— Arts. 433-424. 



1, 2. Given. 

3. 6 per cent. 

4. 6 per cent. 
6. 8 per cent. 

6. 7i per cenL 

7. 5i per cent. 

8. 7 per cent 

9. 6 per cent. 



10. 6 per cent. 

11. 6 per cent. 

13. $1800. 

14. $5400. 

15. $10000. 

16. $8000. 

17. $14285.7143. 

18. $20000. 



19. $3oooe. 

20. $208331. 



22. 
23. 
24. 

26. 

27. 



4 years. 
6 months. 
1 y. 3 mos. 
1 d. nearly. 
1 y. 6 mo. 
16 y. 8 mo. 



28. 14 V. 3 mo. 
13 d. nearly, 

29. 14 V. 3 mo. 
13 d. nearly. 

30. 10 years. 

31. 8 y. 4 mo. 

32. 9y. emcSc? 

33. 28 years. 



COMPOUND INTEREST.— Arts. 426, 137. 



1, 2. Given. 
8. $507,213. 
4. $2177.426. 



5. $4590.09. 

6. Given. 

7. $1888.464. 



8. $1551.328. 

9. $877,506. 
10. $3491.396. 



11. $16036.67i&. 
12 $149744. 
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DISCOUNT.— Abt. 430. 



Ex. 



Airs. 



1, 2. Given. 

3. $934,579+. 

4. $1488.687+. 



£x. 



Ahs. 



5. (88.461+. 

6. 4^83.62-^ 

7. $4729.064+. 



Bx. 



Aira. 



8. S6208.965+. 

9. $3404.347+. 



Bx. 



10. $9960.248+. 

11. $36,636. 



BANK DISCOUNT.— Arts. 433, 434. 



12, 13. Given. 

14. $14.1826. 

15. $16,605. 

16. $26.98. 

17. $5,495. 

18. $2034.1213. 

19. $2774.655. 



1. Given. 

2. $20.70. 

3. $94.20. 

4. $63.75. 
6. $104. 

6. $70.50. 

7. $900. 



20. $24,822. 

21. $48.3237. 

22. $37,595. 

23. $43,694. 

24. $6381.59. 

25. $1495.625. 

26. $80. 



27. $456,785. 

28. $1126.523. 

29. Given. 

30. $414,507. 

31. $966,101. 

32. $1252.70. 

33. $2514.247. 



INSURANCE.— Arts. 437—443. 



8. $1875. 

9. $487.50. 

10. $243,125. 

11. $192.78. 

12. $3375. 

14. 2^ per cent. 

15. 2^ per cent 



16. 1 per cent 

17. li per cent 

19. $52000. 

20. $65600. 

21. $65000. 

22. $57333). 

23. $3416}. 



34. 
35. 

36. 
37. 
38. 
39. 
40. 



25. 
26. 
27. 
29. 
30. 
31. 



1-3. Given. 

4. $218. 

5. $680. 

6. $935.25. 

7. $1366.75. 

8. $68730.28. 

9. $12500 lost 



1. Given. 

2. $370.80. 

3. $163.20. 

4. $1323. 
6. $546. 

6. $1235.22. 



PROFIT AND LOSS.— Arts. 444—447. 



$3821.883. 

$4356.102. 

$63717.884. 

$10416.666. 

$51194.539. 

$46638.666. 

$8301.342. 



$8365.^2. 

$13876i288. 

$27027.027 

$373.76. 
$10000, ins. 
$12260,prem. 



10, 11. Given. 

12. $156,804. 

13. $4238.50. 

14. $5926.85. 

15. $29504.875. 

17. 2Z^ per ct 

18. 4)- per cent 



19. 15f per cent |27. $2622.222. 
"" ^ 28. $2736. 

29. $13043.478. 

30. $6317.391. 

31. $17806.122. 
««,. v^^'w.^^^'. 32. $42654.028. 
26. $206,882. 33. $42160. 



20. 100 per cent 

21. 20ff| perct 

22. 2f I per cent. 

23. 24. Given. 
25. $460,869. 



DlfTIES.— Arts. 451-453* 



7. $3784. 

8. $345,744. 

9. $679.14. 

10. $1882.406. 

11. Given. 

12. $248. 



13. $717.40. 

14. $492. 

15. $1051.71. 

16. $715.75. 

17. $1230. 

18. $15884.75. 



19. $12642.40. 

20. $2807.10. 

21. $11172.30 

22. $17328.76. 

23. $15770.70. 



ASSESSMENT OP 



1, 2. Given. 

3. $54.15, B's tax. 

4. $80.50, C's tax. 



TAXES.— Arts. 45$» 457 

7. $121.9^ B*8 tax. 

8. $283.68, C*f 
10. $8854.166. 



5. ^ of 1 per cent., ot 
8 mills on $1. 

6. $80, A's tax. 
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Ex. Ans. 


Ex. Ans. 


Ex. An8- 


11. 916125.654. 


20. $314.60, J. F's. 


27. $370.50, F. M's. 


12. $17342.105. 


21. $621.90, T. G's. 


28. $458.20, C. P's. 


13. $34051.815. 


22. $526.40, W. H's. 


29. $480.50, J. S's. 


16. $73, G. A's. 


23. $263.30, L. J's. 


30. $541, R. W's. 


17. $116,H. B's. 


24. $631.00, W. L's. 


32. $13.36. 


18. $451.50, W. C's. 


25. $196.90, J. K's. 


33. $3.45. 


19. $481 22, E. D's. 


26. $404.90, G. L's. 


34. $13.40. 



ANALYSIS.—Arts. 462—470 



1, 2. Given. 

3. $300. 

4. $320. 

6; $12.33i. 

6. $10.60. 

7. $1.68^. 

8. $2640. 

9. $24.80. 

10. $0,055. 

11. $0.29i. 



12. $0.039tV. 

13. $64. 

14. $1080. ' 

15. $480. 

16. $8. 

17. 60 days. 

18. 29-i4 mos. 

19. 1088 days. 

20. $0.56. 

21. $3. 



22. $7.98. 

23. $6.03. 

24. $160. 

25. $3.70f. 

26. $3480. 

27. $119,918. 

28. $636,479. 

29. Given. 

30. 2| hours. 

31. 2+t days. 



32. Giyen. 

33. 360 lbs. 

34. 1500 lbs. 

35. 96.2 cords. 

36. 100 pair. 
38. $450, A's. 

$760, B's. 

3^. $450, A's. 

$600, B's. 

$760, G's. 



40. $763.63TZr, A's. 
$654.54^n B's. 
$981.81-A-, C's. 

41. $150.96|if, A's. 
$164.63fH, B's. 
$185.70-^. G's. 
$123.80-^-, D's. 

42. 66| cts. on $1. 
$266.66f, 1st. 
$333.33|, 2d. 
$400,000, 3d. 

43. 70 cts. on $1. 

44. 25 per cent. 

45. $2990.00, A's. 
$4197.50, B's. 
$4312.50, G's. 

46. 66| per cent. 

47 37i per cent. 

48 10 per cent. 



49. 



50. 
61. 

53. 
64. 
55, 
66. 
67. 
58- 
61. 



63. 



40 tons. A's. 
80 tons, B's. 
120 tons, G's. 
26 per cent. 
33-J per cent. 
$30000, loss. 
6s. per gal. 
6-^8. per ib. 
9 cts. per lb. 
19^ cts. per lb. 
91-f cts. per gal. 
■60. Given. 
1 part 16 car. 
1 " 18 car. 
2i " 23* car. 
1 " 24 car. 
100gals.at80cts. 

40 " 30ct8. 

40 " 40cts. 



66. 188t lbs. at 8d. 

12d. 
18d. 
22d, 



67. 
68. 
69. 
70. 
71. 
72. 
74. 
76. 
76. 
77. 
78. 
79. 
80. 
81. 
86. 



I7i lbs. 

17+ lbs. 

17+ lbs. 
9 horses. 
38-f days. 
278160 men 
16+f months 
$64.60. 
$469.90. 



$3600 

$630. 

72. 

360. 

120. 

240. 

68+ feet. 

$230. 
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[pages 311 — 328 



▲KALTSIS CONTINUED. ART. 4T1. 



Ex. Ahs. 


Ex. Ans. 


Ex. Ana. 


Ex. Ams. 


86. $1170. 


100. £266. 


114. $288. 


127. $140. 


87. $900. 


101. £l31i 


115. $43f. 


128. $1560. 


88. $1125. 


102. £353. 


116. $814. 


129. $180. 


80. $367.50 


105. $250 jt. 


117. $640. 


130. $630. 


90. $442. 


106. $231. 


118. $3000. 


131. $180. 


91. $201. 


107. $11 9A. 


119. $200. 


132. $1281. 


92. $350. 


108. $186. 


121. $625. 


133. $800. 


93. $240. 


109. $280. 


122. $480. 


134. $12.60. 


94. $754. 


110. $1170. 


123. $808. 


135. $45. 


95. $1080. 


111. Given. 


124. $420. 


136. $45. 


96. $630. 


112. $378. 


125. $690. 


137. $90. 


»9. £206-f. 


113. $810. 


126. $877i. 


138. $150. 



RATIO.—Arts. 480—488. 



1 2. Given. 

3. 2. 

4. 4. 
6. 9. 

6. 6. 

7. 6. 

8. 8. 

9. 9. 

10. 9. 

11. 9. 

12. 9. 

13. 4 



14. 8iJ. 

15. h 

16. i. 

17. \. 

18. i. 

19. i. 

20. f 

21. 3. 

22. 7. 

23. 112 avoir. 

24. 4. 
26. 6. 



26. 120. 

27. 60. 

28. -fi. 

29. -ga^. 

30. U. 

31. i. 

32. 240. 
36. 8 ; |: 

36. 4; 8. 

37. 4; \. 

38. f ; 9. 

39. 72 to 8. 



40. 46 to 72. 

41. Equal. 

42. 936 to 66C. 

43. G. inequality 

44. L. inequality 
46. Equality. 

46. 60 : 12=6. 

47. 1. 

48. |. 

49. n- 

60. iif. 

61. f. 



SIMPLE PROPORTION.— Arts. 503— M6. 



1. 12. 

2. 3. 

3. 16. 

4. 3. 

6. Given. 

6. 20. 

7. 65t. 

8. 120. 

9. 10. Given 
.11. $903. 

12. il309.6C 

13. $226. 

14. 776 miles. 
16. 20 tons. 
16. 2166 Iba 



17. 61i lbs. 


36. 1926ilbs.cop. 


47. 


18. $1640.64. 


6411 lbs. tin. 


48. 


19. $7066.40. 


36. 1520 lbs. n. 


49. 


22. 3 far. 


280 lbs. c. 


60. 


23. $792. 


200 lbs. sul. 


61. 


24. $2768. 


37 980.6166 lbs. 


62. 


26. 436 miles. 


38. $1360. 




26. 262 days.. 


39. £46. 




28. $2.70. 


40. $3376. 




29. 3s. 3d. 2Hq. 


41. $2662.50. 




30. $3.16. 


42. $16480. 




31. $8,666. 


43. 70400 times. 




32. $26.40. 


44. 67600 iraes. 




34. 30 bu. oats; 


46. 170. 


63. 


70 bu. corn. 


46. 200 





480. 

376 sheep. 
20 days. 
400 rods. 
84^ weeks. 
£1, 3s. 6d 

1 ^ far. Ist 
£l, Is. 2d. 

-ft- iar. and. 
£0, 18? 9d. 

3-iV fai. 3rd. 
£0, 16s. 6d. 

2i* far. 4th. 
888f oz. ox. 
inioz. hy. 
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COMPOUND PROPORTION. — Abts. 50§— 51t« 



Ex. Ans. 


£z. Ams. 


£z. Ak8. 


Ex . Ak8. 


3. 10 horses. 

4. lai-days. 

5 1314 gals. 

6 27 lak)rers. 


9. 24 days. 

10. 144 days. 

11. 1125 miles. 

12. $225. 


13. $140. 

14. $768. 

15. $600. 

16. 32 days. 


17, 18. Given. 

19. 66 yds. Can. 

20. 127 b. N.O. 

21. 16 rupees. 



DUODECIMALS.— Art. 516. 



1, 
3. 

4. 

6. 

6. 

7. 



3. 



2. Given. 

28 sq. ft. 6' 10". 

59 cu. ft 3' 8". 

268CU. ft. 6' 11". 

235 sq. ft. 

734 sq. ft. 0' 9". 



8. 105 ft. 5' 4" 5'" 6"" 

4'".". 

9. 154 ft. 3' 1" 5'" 4"" 

ft'"" Q""" 

10. 85 ft. ril"0'".5"" 

9""' ft""" 



11. 195 ft. 4' 1" 3" 

f\'t"t Dentil 

12. 23 C. Ill ft. 3' 

13. 3840 ft. 0' 6". 

14. $15,819+. 

15. 33750 bricks 



\f* 



EQUATION OP PAYMENTS.— Art. 521. 
6 months. | 4. 6 months. | 5. 3 years. | 6. 62 days. 

PARTNERSHIP.— Art. 523. 



1. Given. 


$2259.649, B's. 


$1448.276, Y's. 


2. $240, A's gain. 


$3340.351, C's. 


$1396.652, Z's. 


$320, B's gain. 


$4421.053, D's. 


8. $22,486, A's. 


$400, C's gain. 


5. $850, A's. 


$21,024, B's. 


3. $274.21fff, A's. 


$800, B's. 


$16,490, C's. 


$373.40H^, B's. 


$700, C's. 


9. $3492.06, A's. 


$212.37ffi, C's. 


$660, D's. 


$4761.91, B's. 


4. $1178.947, A's. 


7. $1665.172, X's. 


$6746.03, C's. 


EXCHANGE C 


)P CURRENCIES.— Ar 


ts. 533—537. 


3. $4116.42. 


15. $369716.864+. . 


28. £8668, 3s. 7id. 


4. $850.63. 


16. $284412.622+. 


29. £10384, 18s. 4d. 


5. $414,667. 


17. $4840000. 


30. £20661, 3s. IR 


^ $969,815. 


19. JE82. 


32. £135. 


7. $2041.59+. 


20. £90. ^' 


33. £227. 


8. $4841.089+. 


21. £181, lOid. 


34. £315, 9£ 


9. $7746.082+. 


22. £261, 8s. 7id. 


36. £376. 


10. $60652.55+. 


23. £446, 7s. 8id. 


37. $634,166. 


11. $208683.819+. 


24. £201, lis. 7|d. 


38. $614.1876. 


12 $330661.606+. 


25. £883, 5s. 8id. 


39. $986,083. 


13. $242840.369+. 


26. £1095, 3s. ll|d. 


40. $7714.285. 


14. $257791.397+. 


27. £6220, 9|d. 


41. $20000. 


E 


XCHANGE.— Art. 548 


\. 


2. $4791.60. 


6. $10152.627+. 


8. $16418.609. 


8 $25391.084+. 


6. $707. 


9. $20666.20.' 


4 $284.58. 


7. $1881.60. 


10. $36480.766. 
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ARBITRATION OF EXCHANGE.- 


—Art. 549. 


Kz. Ams. 


£z. Am8. 


Ex. Amb. 


1. 2^ florins. 


2. $45 gain. 


3. 180 milrees, circu 



ALLIGATION.— Arts. 552—556. 



2. $0.87i 




7. 10 oz. 16. car. fine. 


10. 40 gals, at I63. 


3. 6a. 4d. If^ qr. 


• 6oz.'l8 « 


40 gals, at 173. 


6 3 grs. at 18 car. fine. 


6 oz. 22 " 


40 gals, at 18s. 


1 gr. " 20 


u 


8. 133 lbs. at 20 cts. 


200 gals, at 22 s. 


1 gr. « 22 


u 


96 lbs. at 30 cts. 


11. 28 gals, water; 


agrs ** 24 


tt 


190 lbs. at 64 cts. 


98 gals. wine. 




INVOLUTION.— Art. 562. 


ltd. Given. 


17. 3126. 


22. 6.26. 


27. Vm-. 


13. 16129. 


18. 279936. 


23. .000001728. 


28. lUUU' . 

29. 20^. 


14 2460376. 


19. 117649. 


24. .0000016626. 


16. 8294400. 


20. 65636. 


26. \. 


30. 64ff. 


16. 10000. 


21. 387420489. 


26. VW- 


31. 1480tVW. 


SaUARE ROOT.— Arts. 5T4, 5T5. 


3. 61. 


12. 9.848+. 


21. 792. 


30. 186.996H 


4. 73. 


13. 2.6467+. 


22. 1.7810+. 


31. 12346. 


6. 28. 


)4. 13.78404+. 


23. 3216. 


32. 345761. 


6. 9.327-I-. 


16. 209. 


24. >. 


33. 31.05671. 


7. 69. 


16. 217. 


26. +i. 


34. 19.104973174 ; 


8. 84. 


17. 23.8. 


26. .79066+. 


36. 1.41421366- 


9. 99. 


18. 2.71. 


27. 4.1 683+. 


237+ 


10. 167. 


19. .9044+. 


28. 28.181, 


36. 1.732060807 


11. 31. 


20. 34.2. 


29. 14.4116+. 


6688772. 


APPLICATIONS OP THE SftUARE ROOT.—Arts. 5§1— 5§5. 


1. Given. 


7. 18. 


14. ^. 


20. 320 rods. 


2. 32 feet. 


8. 36. 


15- U- 


21. 480, length; 


3. 166.709-t-m. 


9. 40. , 


16. -ft*r. 

18. 63 rods. 

19. 160 rods. 


160, breadth. 


4. 240rds. side. 


10. 66. 


22. 148 in rank; 


339.4112 r.d. 


11. 168. 


74 in file. 


6. Given. 


12. 11.2. 


24. 26 and 40. 


6. 10. 


13. 67.6. 


26. 18 and 47, 


EXTRACT 


ION OP 'mE CUBE ROOT.— Arts. 590-92; 


4 46. 


U. 0.623. 


18. 3.6463+, 


26. 379-J+lbs. 


6 62. 


12. 3.332222^ 


"t 


19 3|. 


27. 24 and 72. 


6. 83. 


13. 1.817121- 


• 


20. 1.26992104. 


28. 128 and 266. 


7. 136. 


14. 7.217652- 


"• 


21. .64365958974. 


29. 60 and S'OO. 


8. 217. 


16. 8.316517- 


• 


22. 68 ft. 


30. 160 and 640. 


9 22.6. 


16. f. 


24. 3.1748+yds. 


31. 426 and 256a 


la 2.74. 


17.+ 


h 




26. 4 lbs 




32. 747and67aa 
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ROOTS OF HIGHER ORDERS 


.—Arts. 59^M« 


Mm.. An8. 


Ex. Amb. 


Ex. Anb. 


Ex. Ans. 


Ex. Ana. 


2. 2. 

3. 16. 

4. 376. 


6. 6. 

6. 26. 

7. 6. 


8. 7. 

9. 3. 
10. 2. 


12. 2.4872+. 

13. 414.6+. 
16. 1.104089. 


16. 1.080059. 

17. 1.004074. 

18. 1.047128. 



ARITHMETICAL PRO ORES SION.-^Arts. 603— 60§. 



]. Given. 

a. 6060. 

3. 78 strokes. 



4. Given. 

6. 33. 

7. 44. 



9. 3|. 

11. 33|. 

12. 602. 



13. 14, 21, & 28 

14. 16,29,43,67, 

71, & 86. 



GEOMETRICAL PROGRESSION.— Arts. 010-13. 



2. 4. 
3^ 4374. 
4. 13671876. 
6. $2048. 

6. 9334.6563944, amt. 
of $260. 



$750.3651769246, 
amt of $500. 

$1628.894614622- 
37890625, amt 
of $1000. 



8. 1023 

9. 43774|. 

10. $111111111.111. 
12. li. 
14. 3. 



1, 2. Given. 
3 $826,992. 



ANNUITIES.— Arts. 614, 615. 

4. $2298.262. | 6. 36785.69. 

5. $4835.74. 7. Given. 



8. $1333.333 

9. Gi/an. 



PERMUTATIONS AND COMBINATIONS.— Arts. 618, 619. 
2. 40320 ways. | 4. 3628800 ways. I 7. 16120 numbers. 



3. 362880 ways. 



6. 479001600 days. | 8. 165765600 words. 



MENSURATION OF SURFACES.— Arts. 639—631. 



1. 270 acres. 

2. 722^ acres. 

3. 31i acres. 

4. 320 rods, or 1 m. 
6. 360 sq. ft 

6. 435 sq. ft 



7. 1100 sq. ft. 

9. 290.4737 sq. ft 
10. 4 A. 52.82 rods, 
n. 62.8318 ft. 
12. 141.37166 rods. 



13. 100 ft 

15. 12 A. 43.49376 r. 

16. 31416.9 sq. ft 

17. 2 ft. 9.94 in. 

18. 17.3206 ft 



MENSURATION.OF SOLIDS.— Arts. 633—647. 



1. 1364 cu. ft. 

2. 3164 ft. ir 6" 8'". 

3. 2616 cu.ft 1080 in. 

4. 116 ft. 114.368 in. 
6 93333i CO. ft 

6. 8835.76. cu. ft 

7. 900 sq. ft. 

8. 1739 sq. ft 

9. 76 cu. ft. 
10. 176 sq. ft 



11. 2748.89126 cu. ft. 

12. 119366.25 cu. ft 

13. 78 yds. 4 ft. 123- 
.1128 in. 

14. 7 sq. ft 9.87516 in. 
16. 14684558.20796 

sq. miles. 

16. 1767.14437 cu. in. 

17. 6291336807.60158 

cu. m. 



18. 13 sq. ft. 

19. 4 cu. ft. 

20. 62^ cu. ft. 

21. 220 gals. 3 qts. 1 pL 

1.824 gi. 

22. 461 gals. 2 qts. 

0.729344 pt 

23. 531.71526-fton8. 

24. 967.1062l4toiui. 
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MECHANICAL POWERS.^Arts. 648—655. 



Ex. 



Ams. 



1. 600 lbs. 
2 133 Ubs. 
H. 96 lbs. A. ; 



Ex. 



An8. 



160 lbs. B. 
4. 4 ft. from A- ; 
8 ft. from B. 



Ex. 



Ans. 



^. 600 lbs. 

6. 1066§ lbs. 

7. 1600 lbs. 



Ex. 



AlTB. 



8. 1250 lbs. 

9. 1136.36361b. 
10. 904777.92 1b 



MISCELLANEOUS EXAMPLES. 



1. 459 less. I 
621 greater 

2. 70. 

3* 6-5Vt» 
4. 6A. 
6. 20 days. 
6. 861.32. 
1. $16581.66. 

8. $18.60. 

9. $1843.003. 

10. $24390.243 

11. $4.50. 

12. $6,875. 

13. 33^ per ot. 

14. $36. 

15. $229if. 

16. 4987:lf E. 

17. 2000 miles. 

18. 2400 times. 
'19. 2880 times. 

20. $1.50 per g. 

21. 2iicts. 

22. $2400. 

23. 437i bbls. 

24. 21 months. 

25. $1,328. 

26. 40 yds. 

27. Is. S^V qrs. 

28. SinUid. 

29. smUfd, 

30. $1.60. 

31. 12 miles. 
82. 12f days. 
S3. 52i days. 



34. 
35. 
36. 

37. 
38. 

39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 



56. 

66. 

57. 



136 g. 1 q. 

$180. 
$10,875. 
$156,616. 
94 d. 3 h. 

38m.l0iis. 

$2. 

£1. 



$197,759. 
228 gals. 
$40.29f. 
$41,095. 
2y. 182id. 
5^ min. 
120 days 
120 schol. 
£292. 



68. 



600. 

5600 lbs. t. 
76P lbs. 1. 
300 lbs. b. 
254-^ miles. 
78f lbs. 
117f lbs. 
t;l92.307Tay 

A*s gain. 
$2307.692 

T*f,B'sg. 
$2500.000, 

C'sg. 
$240, A*s g. 



59. 
60. 
61. 
62. 
63. 
64. 
66. 
66. 



$440, C's g.]79. 
$700, B's s. 
$1100,0*8 8.80. 
20 per cent. 
$1371. 
$4755.141. 81. 
$32000. 82. 

83. 

84. 

86. 



67. 



68. 



69. 
70. 
71. 

72. 
73. 
74. 
75. 
76. 
77. 
78. 



36 days. 
9.0 hours. 
£51, A's. 
£34. B's 
£68, C's 
£102, D's. 
£160, A's. 
£224, B's. 
£256, 0*8. 
£206, A's. 
£287, B's. 
£328, O's. 
$520, D*s. 
$280, A*s. 
$360, B's. 
20. 

26 persons. 
40 and 80. 
75 and 128. 
56.5685 ft. 
7200 rods. 
3.535519 ft. 
677.73475f. 
7.13646 r. 
60 A. 3 R. 
28.7399+r. 



86. 
87. 
88. 

89. 

90. 
91. 



92. 
93. 



94. 
95. 

96. 
97. 



247170662- 
2710 s.m. 
33600914- 
2264006.2- 
3104 c. m. 
6890.6 lbs. 
686.80367 b 
39.401 hhd. 
7ift. 

403291461. 
126606636- 
684000000. 
31m. 180 r 
662i. 
$4294967- 
.296. 

6 bags, A. 

7 bags, M. 
1440. 
$230, B's. 
$326, 0*8. 
$446, A's. 
6 o'clock, 
20 min. 
lOfH d. all 
47H d. A 
38^ d. B. 
27t^ d. C. 
llli^d. D. 
36i days. 
12 o'clock. 
32Tarmin. 
128+ yr8. 
$407. 
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